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Water-Fiiter Sand Studies 

HE contribution on the shrinkage of water-filter 

sands elsewhere in this issue has a wider appeal 
to engineers than its title indicates. It should stimu- 
late other investigators in a field where too little obser- 
vation and experiment has yet been undertaken. Some 
discussions of the ideas advanced by Messrs. Wolman 
and Powell will appear in a latter issue. 


Fuel From Garbage Again 

BOUT this time look out for the promoter who pro- 

poses to convert the garbage of our city into fuel 
briquettes. Such a sentence, if there were a municipal 
almanac like the old farmers’ almanacs, might well be 
inserted at some convenient place under each month. 
One or more Texas cities have had disappointing exper- 
iences with fuel-from-garbage promoters. Quite recently 
such a promoter gained serious attention from a city 
of considerable size in another part of the South. All 
such proposals should be either ignored by city councils 
ro referred to a competent engineer for investigation. 


Annexations and City Planning 

NNEXATIONS of territory to cities are generally 

made either through a desire for increase in size 
or to secure public improvements in outlying districts. 
An added reason might well be the furtherance of com- 
prehensive city planning. This does often enter in to 
some extent, but generally in a detached way and rarely 
if ever with a clear far reaching view of all that enters 
into city planning—major traffic streets from outlying 
districts to the center of the city, parks, transportation 
service and other utilities. The argument should not 
be carried as far as to make the extension of these facili- 
ties conditional on annexation, for a proper spirit of 
co-operation between cities and outlying districts will 
make regional planning possible without consolidation. 


First Cost and Maintenance Expense 


OSSIBILITIES of effecting large economy in main- 

tenance by a moderate increase in first cost are 
illustrated by the unusual track construction adopted 
for the main line approach to the new union station at 
Chicago, described on p. 223. In such cases not only 
May an increase in capital outlay be demanded but in 
addition it may be more important to reduce the volume 
of maintenance work than to cut down its cost, since 
extensive maintenance work on busy tracks interferes 
with the movement of many trains. Stability and 
permanence of construction, therefore, are specially 
desirable. Settlement of track due to ballast working 
into the earth roadbed will be prevented by the concrete 
foundation slab. Wear is provided for by heavy rails 
and by hard, wear-resisting steel parts for special track 
work. A ballast bed on the concrete will absorb vibra- 
tion. With this combination the work and cost of 
maintenance should be reduced to a minimum. 
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Number 5 
What Is an “Engineer”? 
N single-spaced typewritten pages Encineerine 
Council’s Committee on Licensing of Engineers re- 
cords the result of its studies of definitions of the terms 
“engineer” and “engineering.” While the report brings 
together a vast amount of research data on terminology, 
the quest for something specific in the form of a usable 
definition has, thus far at least, been in vain, for the 
committee frankly concludes that “it was impracticable 
to write a definition suited to its purposes.” It should 
be kept in mind that a definition of engineering entirely 
suitable for a commemorative tablet useless as a 
means of defining, in the eves of the law, the scope and 
character of professional practice referred to in a bill 
governing the registration of engineers. Admittedly the 
task of defining engineering, either for the one purpose 
or the other, is difficult, but it should not be regarded 
as impossible. However, the committee’s work, in which 
the services of lawyers were enlisted, shows one thing 
clearly: Any definition which aims at completeness 
from the legal point of view is sure to be so long-winded 
and involved as to make impossible its use for any othe: 
than statutory purposes. On the other hand, a concise, 
easily remembered definition of the “slogan’”’ type would 
offer an easy target for attack in the courts. Engineer- 
ing today, with its almost endless ramifications into 
specialties unheard of several generations ago, is suscep- 
tible of no such simple description as is contained in 
Tredgold’s famous definition. The inference drawn 
from the committee’s findings, therefore, is that a single 
definition of engineering cannot be “all things to all 
men.” Eventually, it appears, there must be two word- 
formulas, one for popular use and the other for legal 
purposes: In the meantime, the question “What is an 
engineer,” despite the :aborious efforts of Engineering 
Council’s committee, remains unanswered. 
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A Source of Inspiration 


PPRECIATION cf the achievements of the past is 
fertile soil for the growth of ideals and active 
enthusiasm out of which present and future achieve- 
ments may develop. So the art of engineering will 
surely progress so long as it is enlivened by a love for 
its historic works. In this spirit engineers may feel 
grateful to the small group of men who interested them- 
selves in the maintenance of High Bridge as a notable 
work of an earlier period of American construction and 
eof its famous men. If the movement that has been 
started succeeds, the living record of our engineering 
development will be richer and will serve as a greater 
inspiration to ourselves and our successors. In speaking 
here of the relation of High Bridge to engineers, it is 
not because we are blind to the equal or greater historic 
meaning of the structure to citizens of other classes, and 
to the city of New York as such. On the city, of course, 
lies the duty of proceeding in the matter, and on it also 
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lies the burden of expense. But it is. long since accepted 
almost universally that the great public works which tell 
of the progress of civilization must never be allowed to 
perish if the spiritual interests of succeeding genera- 
tions are not to be hurt. It may be taken for granted 
that New York will respect its obligation in this regard. 
What is of immediate moment to the engineering pro- 
fession is the fact that at a moment of need engineers 
were there, with disinterested initiative, to do their 
share of urging that the famous old structure be pre- 
served, and of devising means by which it might be 
done. Just as this old bridge for carrying the first 
Croton Aqueduct over the Harlem River is an ever- 
potent source of inspiration to the construction engi- 
neer, so the public-spirited act of this group of citizens 
is an inspiration toward further and ever fuller and 
more effective public service by the men of our profes- 
sion, 


General Langfitt Leaves Service 


Y THE recent retirement, at his own request after 

40 years of service, of Col. W. C. Langfitt the Corps 
of Engineers, U. S. Army, has suffered a great loss. 
As chief engineer of the American Expeditionary 
Forces, with rank of Major-General, he left behind him 
in France a record of achievement which made him 
one of the outstanding figures of the engineering arm 
of our service during the World War. In addition to 
our own distinguished service medal, French, British 
and Belgian decorations were awarded to him in appre- 
ciation of his effective work overseas during a period 
of two years. 

As head of the biggest staff corps of the A. E, F.— 
175,000 officers and men at the time of the armistice— 
General Langfitt occupied a post of immense responsi- 
bility and power—one which called for the exercise of 
all of the great administrative ability and tact of which 
he was in such large measure possessed. To a man 
who had discharged successfully the duty of co-ordi- 
nating the efforts of so large a personnel as that of 
the Engineers in France it is understandable that the 
army readjustment to a peace-time basis, carrying with 
it reduction in rank, curtailment of opportunity and 
return to the more or less routine operations of the 
service, should prove unattractive. Such changes inevi- 
tably form the aftermath of a great war. While General 
Langfitt is no longer an active member of the Corps of 
Engineers, his work will endure as an inspiring ex- 
ample of organizing ability and gettfhg results—the 
only things that count in military operations. 

To a degree unusual in a regular officer he had a full 
and sympathetic understanding of the engineer who left 
civilian practice to assume the new and exacting duties 
of service in an army uniform. His consistent policy 
of promoting a close liaison between regular and tem- 
porary officers was productive of great good and was 
by no means the least of his many noteworthy accom, 
plishments. It augurs well that the newly created 
Society of American Military Engineers is insistent on 
exactly the same policy. General Langfitt leaves the 
service followed by the best wishes of a host of mili- 
tary and civilian associates. In the words of The Mili- 
tary Engineer, “the Corps has lost one of its biggest 
men, a man of wide experience and ripe judgment, yet 
still possessed of the vigor, enthusiasm and resource- 
fulness of youth.” 
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Society Reconstruction and the Conventi 


LONG-SOUGHT opportunity is before the m, 

bers of the American Society of Civil Engine. 
In the re-shaping of the society’s government that \ 
he discussed at the Portland, Ore., convention », 
month there is a realization of what has for years | 
the wish of the entire society: that it might be ma 
possible for every member to share fairly in its adm 
tration. With the presentation of five different « 
of constitutional amendments, all elements of the socic 
are called upon to co-operate in internal reform. 

Responsibility for guiding the reconstruction of +} 
society’s government. is thereby placed on the membey 
particularly those attending the convention. If ¢} 
opportunity to do constructive work at the present junc- 
ture is not taken, the membership will have evaded ; 
service which it demanded as a privilege. Clear-visione: 
study of the amendments, in order that they may ly 
harmonized, is required for proper discharge of this 
responsibility. 

The occasion is not one for contention. The pro- 
posed amendments all aim at advancement of the 
society’s interests, and bear the impress of serious 
endeavor. But they overlap and conflict, and the work 
of the day is to adjust their incompatibilities. What 
the convention has to deal with is not a contest but a 
problem, including as major elements a question of 
finances and a question of how to realize distributed 
government. 

A specific obligation is laid upon the convention by 
the society’s constitution. The proposed amendments 
cannot be tabled or rejected, but (except under one 
condition) they must go out to letter ballot either in 
their original form or as the convention may see fit to 
revise them. In so far as they are not compatible, then, 
it is manifestly the convention’s duty to work out a 
final adjustment, or confusion is threatened. Confusion 
may result also if the adjustment is not so carried out 
that any one or more of the amendments may either 
pass or fail without affecting the others. The only way 
in which the conventien can relieve itself of the work is 
by referring the amendments to a committee for report 
at the January meeting. This would mean half a year’s 
loss of time. 

Of the two main questions brought to the front by 
the amendments, that of finances is least adapted to 
postponement. At present cost levels the society is 
likely to find difficulty in maintaining the strength of its 
technical work, of which the Proceedings have hitherto 
been a vital element; it is reported that steps have 
already been taken to curtail the scope of the Proceed- 
ings heavily, in order to economize. Further, a working 
surplus should be available to permit of broadening the 
society’s activities wherever practicable, and it needs 
to be remembered that entrance into the Federated 
American Engineering Societies will put a substantial 
ciaim on the society’s treasury. Thus, the call for more 
funds has a foundation of hard fact, and the amend- 
ments concerned with dues merit prompt consideration. 
Three of the five amendments are in conflict on the 
subject of dues, one of them by omitting to change the 
present dues, while the others propose different methods 
of increase. It will be for the convention to weigh the 
needs and the possible resources, and make a choice. 

With this matter, however, is involved the wiping out 
of the long-standing distinction between New York 
members and others. Placing all members on an equal 


“99, 1920 


ENGINEERING 


« of financial accountability to the organization is 
way a parallel to the changes which aim to give 
representation and administrative voice to all 
f the country. For this reason discussion of the 
question may involve reference at the same time 

e second, that of distributed government. 
: this latter question two of the amendments are in 
netition. We say competition rather than conflict, 
they differ only in minor ways. Representation on 
Board of Direction, the manner of bringing the 
| sections into the society’s government, and the 
ation of an advisory council to the Board, are at issue. 
is unfortunate that the views on these matters were 
harmonized before the amendments were drafted, 
nce they must be harmonized by the convention, a far 
ore difficult task. But the differences between the com- 
ittee amendments and the competing set are not great, 
» that satisfactory adjustment should prove readily 

feasible. 

Prospects are at hand, then, that the convention will 
be able to achieve such constructive work in considering 
‘he major questions of the day that an early vote will 
be possible. With finances and local participation in 
society government taken care of, and with the two 
important detail changes proposed in the other amend- 
ments duly weighed and acted upon, the society will have 
made clear progress toward increased strength and use- 
fulness. How soon and how completely this desirable 
end will be realized, the action of the Portland conven- 
tion will determine. 


Municipal and State Housing in 
England and America 


HERE has been much talk, but little else as yet, of 

municipal housing to meet the house shortage that 
prevails in many of our cities. How different the case is 
in Great Britain, where action speaks louder than words, 
Mr. Mehren’s article on p. 217 shows. 

Two strong reasons why municipal housing is going 
ahead so rapidly in England are (1) the dire need for 
houses there, the shortage being far greater in England 
than in America, and (2) the fact that municipal hous- 
ing has been practiced for decades in Great Britain and 
has full warrant of law. Recent statistics, not mentioned 
by Mr. Mehren, show that many thousands of British 
families are living in one room. More striking still, as 
compared with American conditions, the shortage of 
even half way decent houses in rural England is and 
long has been acute. Unfortunately, all that Mr. 
Mehren outlines as having been undertaken thus far 
will go but a small way to meet Great Britain’s house 
shortage, which runs into hundreds of thousands of 
dwellings and is increasing through population growth 
as fast as if not faster than it is being met by the 
present huge program. 

A desire to eliminate slum areas as well as to pro- 
vide better dwellings led London, Liverpool and other 
British cities and towns to buy and demolish ramshackle 
and insanitary houses years ago and to build model 
dwellings on the sites cleared. A common though not 
quite universal result has been that whi.e the slum areas 
were cleared nearly all the people thus dispossessed went 
to other slums, aggravating evil conditions there without 
having their own made any better by the enforced 
change. This has been largely due to the fact that even 
though much of the cost of the land expropriated, and of 
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streets widened or opened anew or improved, has been 
“written off,” yet the rent for the new houses has been 
more than the people dispossessed were able to pay. 
In other words, the wages earned by these people is not 
enough to pay “economic rent” for small but comfortable 
and sanitary dwellings. The outcome has frequently 
been that clerks and mechanics, instead of unskilled day 
laborers, have rented the houses provided at municipal 
expense. More recent housing schemes have fared 
better in this respect. 

The earlier municipal housing projects in Great 
Britain were generally authorized by special acts, ap- 
plicable to specific cities. Some general legislation there 
was prior to 1909 but that year saw the passage of the 
notable Housing and Town Planning Act. Thus five 
years before the great war broke out comprehensive 
housing and town planning schemes were made possible 
in Great Britain. The procedure laid down was slow 
and cumbersome. Additional housing legislation, bet- 
ter suited to the needs of the day, was enacted by Parlia- 
ment in 1919. In that year, too, a Ministry of Health 
was created and in it was vested the control of housing 
and town planning formerly held by the Local Govern- 
ment Board. 

Sketchy as the foregoing notes necessarily have been 
(British housing literature fills many volumes) they 
may serve as a background for present British housing 
activities and throw into proper perspective the very 
little that has yet been done in the United States toward 
municipal and state housing. Canada, its provinces and 
municipalities have together appropriated millions for 
house construction but, aside from our Federal war 
activities, what has been done to aid housing by nation, 
states or cities this side of the border? Little if anv- 
thing except by way of investigation. There has been 
state and city legislation against rent profiteering, but 
even this Justice Swayze, of the New Jersey Supreme 
Court, has declared to be unconstitutional, in language 
apparently broad enough, if not specifically so intended, 
to apply to municipal housing. In giving an opinion 
that resolutions aimed at profiteering landlords, passed 
by the City Commission of Jersey City were void, Judge 
Swayze said: “No doubt it is desirable that there should 
be houses for all citizens, but they cannot be provided 
legally by using without leave or confiscating the prop- 
erty of house owners. Housing can only be provided 
either in the ordinary commercial way, or by private 
charity.” The Newark News comments approvingly on 
this decision and says that the same fate would doubtless 
have met a number of housing bi!ls enacted by the lower 
branch of the State legislature had they become law. 

If this Judge and this newspaper may be considered 
to voice the opinion of the American courts and press, 
there is little likelihood that Great Britain’s immense 
housing scheme will be emulated here. This we say 
without regard to the merits of the case. 

Presumably, the building and renting of houses will 
remain in private hands here. But it is conceivable that 
the risks incident to building and renting out houses 
in these days of high construction and capital cost, and 
of state and municipal regulation, will so discourage 
private capital that public enterprise will be forced to 
act. If so, much can be learned from the housing ex- 
periences of British cities and the results of the finan- 
cial aid that is being rendered by the British Govern- 
ment, 
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Deep Pit Rock Excavation by Dragline Machines 


Operating Ranges of 175 Ft. Horizontally and 100 Ft. Vertically Found Practicable 
in Rock Cuts for Miami Valley Flood Retarding Dams 


OTEWORTHY figures on radius and depth of 
4 excavation in blasted rock with dragline excavators 
have been obtained by the construction forces of the 
Miami Conservancy District. In preparing the emplace- 
ments for the outlet structures of the flood-retarding 
dams, rock cuts as wide as 174 ft. have been excavated 
without shifting the machines from the center line, 
and rock has been removed from a pit floor 63 ft. 
below the excavator track, and from the same position 
the machine has pulled down material from 87 ft. above 
track level, thus operating through a lift of 100 ft. 
Resides satisfying the requirements of wide reach and 
high lift, without rehandling the load, the dragline 
method at these dams has facilitated concrete construc- 
tion, eliminated certain flood risks and reduced the 
manpower required by other methods. 

Their volume of 400,000 cu.yd. places the outlet chan- 
nels for the five Conservancy dams among the largest 
of recent rock excavation operations. Though per- 
formed in separate locations the work was virtually a 
single operation, because the overhead direction and 
planning were the same for all locations; the method 
of excavation was standardized for all; and equipment, 
procedure and supplies were interchangeable in any 
degree that seemed desirable. The outstanding devel- 
opment of the operation was to establish the dragline 
excavator as a tool having notable flexibility and effi- 
ciency in handling blasted rock. 

Limestone and shale are the ledge rocks of the flood- 
retarding dam sites. Broadly speaking, the limestone 
is structurally hard and durable and the shale is shaky 
and breaks up when exposed to the elements. At all 
locations except Lockington, the two rocks are in com- 
bination, generally in alternate thin strata. Under the 
glacial till overburden, the strata, down to depths as 
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and a fairly tough rock which, in the blasting, breaks 
up into blocks suitable for plum stones and was 
extensively used for this purpose in the concrete walls 
of the outlet structure. At Englewood the shale and 
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PIT TRACKS ELIMINATED 


limestone are distinct strata, which separate readily 
into slabs a maximum of a few inches thick. For the 
most part, the two rocks, at Taylorsville, are in mingled 
thin strata, but at one level of the excavation there 
was a layer some 5 ft. thick, composed of limestone 
strata up to 13 in. firmly cemented together by !- to 
|-in. strata of shale, so that, in blasting, the layer 
frequently broke into large blocks which had to be 
reblasted. At Huffman dam the shale and limestone are 
blended or mixed and the blasted fragments broke down 
rapidly when exposed to the weather. The German- 
town rock contains only a small proportion of limestone. 


Rock USFD FOR FILLING 


Except at Lockington the excavated rock was of use 
in construction only for filling. As a filling material 
it had no place, of course, in the hydraulic fill dam 
except as a buttress fill against the earth slopes. It 
was used for this purpose, and, particularly at Huffman, 
for railway and levee embankment. These practicable 
uses are important to keep in mind because they point 
to the fact that disposal of excavated rock involved 
hauls of considerable length. 

The ledge opening to be made was similar at all dams. 
It was a channel, or rock cut, in which was to be built 
the concrete outlet structure that passed the stream 
under or through the earth dam. Above the dam the 
cut was wide for an entrance channel, then it narrowed 
for the distance through the dam and finally it widened 
into an outlet channel below the dam. The cross- 
sections of Fig. 1 indicate by dotted lines the narrow 
conduit cuts and by full lines the wider and deeper 
cuts for the outlet and hydraulic jump pool. As the 
deeper pit for the jump pool is a characteristic of all 
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AND DRILL SHIFTING SIMPLIFIED 


the rock cuts it is also shown in Fig. 1 in longitudinal 
section for the Taylorsville dam. 

Pit volumes and dimensions may be particularized 
briefly as follows: At Germantown and Englewood the 
channels were much alike. With a middle portion 30 to 
35 ft. wide the ends widened out to 100 ft. and the depth 
ranged from 30 to 40 ft. At Englewood the cut was 
about 1,000 ft. long aad the volume of excavation was 
57.700 cu.vd.; at Germantown the corresponding figures 
were 800 ft. and 40,000 cu.yd. To provide for the 
flood flow at Huffman dam, a three-conduit outlet was 
required and this and the local topography called for 
a rock cut about 115 ft. wide and 40 ft. deep in the 
body and 174 ft. wide and 60 ft. deep at the outlet. The 
volume of excavation was 39,500 cu.yd. The Taylors- 
ville cut was the greatest of all, involving about 250,000 
cu.yd. of rock cut, and the removal of some 523,000 
cu.yd. of earth overburden. 


CONDITIONS GOVERNING SPOIL REMOVAL 


With the ledge and pit conditions described, the 
greater rock-excavation problem was that of spoil 
removal. Obviously, also, only machine methods of 
digging and loading could be considered. The condi- 
tions governing the choice of method were fixed by 
the definite construction requirements; (1) that excava- 
tion and concrete construction must proceed tegether; 
(2) that the equipment must be safe from flood; (3) 
that the service railway requirements must be simple 
and (4) that economy of manpower must be kept in the 
forefront. 

Each of the requirements stated had a constructive 
purpose. All the rock channels were in large part 
merely emplacements for concrete structures which 
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forn2d the real outlet channels and the completion of 
which, except for certain final closure parts, was neces- 
sary before any part of the channel could be used to 
convey water. Speed of completion, therefore, required 
a method of excavation which would permit as nearly 
as possible simultaneous concrete construction. Pit 
inundation was always a possible danger, if not a prac- 
tical certainty, in the spring flood season. Flood safety, 
therefore, required an outfit for rock excavation which 
presented the smallest chance of being entrapped. With 
war in progress difficulty in securing labor was certain. 
Men were required for the army and for war construc- 
tion and it was felt that the available labor supply 
should be devoted to these purposes before all others. 
Because labor was scarce, therefore, and also because 
war work had a priority right to labor, a method of 
excavation was required which would call for the fewest 
possible workmen. 

Probably the third requirement stated counted for 
the most. Utilization of the excavated rock for rail- 
way embankment and to buttress earth dam _ slopes 
necessitated such long hauls that heavy-train railway 
transportation was the only economic method of dis- 
posal. Therefore, a digging and loading method was 
required which would lift the load high and swing it 
wide to cars on the surface, where permanent tracks 
and moderate grades for heavy spoil-train service could 
be maintained. Any other method, practicable for heavy 
rock excavation in large volumes, would require pit 
tracks with steep grades out of the pit and much shift- 
ing of track across the pit floor. 

The excavation and loading machine, which best satis- 
fied the four requirements enumerated and the further 
condition that a mobile excavator was demanded by 
extended longitudinal dimensions of the pits, appeared 
to be the dragline excavator. By traveling along the 
axis of the pit this machine could complete the channel 
to depth and width in one cut. As soon as a section 
of channel was excavated, as shown by Fig. 2, construc- 
tion of the concrete structure could begin and thereafter 
concreting could follow closely the excavating. Working 
from the surface the machine could not be drowned out 
if the pit was flooded. Its wide swing and high lift 
permitted the service railway to be located on the sur- 
face along the side of the excavation and so be out 
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of the reach of overflow. Only the drills in th 
risked inundation and at indications of dange) 
could be picked up and hoisted to safety by the 
line. Surface location of the service railway elimi: 
all problems connected with pit track gradients. ; 
shifting and road-bed construction. In respect to | 
ating labor, dragline methods afforded economy ch 
by reducing track gage. ; 






DRAGLINE EQUIPMENT AND METHODS 


Dragline excavation was employed at all locat 
except Lockington. Here the yardage was so sma 
except in the pit only 16 ft. deep for the jump poo 
that heavy machine excavators could not profitabl, 
operated. Also, the rock was a hard limestone a 
the large pieces were wanted as plums in the concer 
so that hand loading into skips handled by the «& 
ricks installed for placing the concrete was a preferal) 
procedure. By this arrangement the derricks lift 
the plum-stone material directly into the wall forms a: 
unloaded the skiploads of small waste rock into 5-cu.y« 
cars Which took it to points where riprap was wanted 
The total volume of rock excavated at Lockington wa: 
less than 5,000 cu.yd. 

The operating procedure at the four channels exca 
vated by dragline was to start the machine at one end 
and travel down the longitudinal axis. In detail the 
operation differed at each dam because, chiefly, of differ- 
ences in the depths and the widths of the cuts excavated. 
The maxima of these two dimensions were at Huffma: 
and Taylorsville so that description of the procedure 
at these two locations gives the upper ranges of drag- 
line efficiency as determined by the results of the 
Miami Conservancy District operations in blasted rock. 
At both dams the excavation of the deep pit for the 
hydraulic jump pool was the operation which tested 
radius and depth of dragline performance. 

In excavating the jump pit at Huffman dam the drag- 
line took out a channel 174 ft. wide without moving 
from the center line. The depth of the cut in rock 
was 60 ft. The machine used had a boom length of 
100 ft. and operated a 44-cu.yd. bucket. In the deepest 
place the bottom of the pit was 58 ft. below the exca- 
vator track and the distance from the pit bottom to spoil 
track was 64 ft. From one position the machine 
excavated and loaded 25,000 cu.yd. 

At Taylorsville, besides the rock cut of 250,000 cu.yd. 
there were some 523,000 cu.yd. of earth overburden to 
be removed. Fig. 4 is a plan of the operation. About 
30,000 cu.yd. of the earth cover were taken across the 
river by train to construct the cross-dam as described 
in Engineering News-Record, June 10, 1920, p. 1142. 
The remainder of the overburden was broken down 
by blasting and by hydraulic giants, sluiced to sumps 
and pumped across the river for hydraulic fill in the 
main dam. 

The rock cut was 1,850 ft. long, had a maximum width 
of 380 ft. and a maximum depth of 77 ft. A top lift of 
overburden and loose rock was taken off by steam shovel 
and dragline down to elevation 789. About 6,000 cu.yd. 
of rock were removed in this manner to provide a 
rock platform at elevation 789 for the dragline exca- 
vator and the spoil-train tracks. The excavator had a 
100-ft. boom and a 34-cu.yd. bucket and loaded into 
trains of 12-cu.yd. dump cars. At the deepest cut the 
excavator took rock from 63 ft. below the track level 
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er the full width of the pit the machine was 

1d back and forth on transverse tracks. 
the maximum depth the dragline output was 
d about 50 per cent. It was increasingly diffi- 
0 load the bucket as the pit deepened, particularily 
ide-radius operation, when to make the reach, 
ucket had to be cast bevond the boom reac*. 
the bucket would often bump over the rock with- 
lieging in or would turn bottom up and have to 
‘auled in and cast out a second time. In this 
ation electric power was a disadvantage since the 
ess of hauling in the empty bucket could not be 
eeded up as is possible with a steam hoist. At 
<imum depth and reach, no different bucket design or 
onstruction was employed. Both bucket and cable wear 
was increased. At Taylorsville bucket repairs ran about 
a vard and cable replacements about the same. 

Cables had an average life of 6,000 cu.yd. 

Construction requirements generally imposed a method 
of procedure which make it difficult to present outpuis 
which fairly represent dragline capacity in handling 
blasted rock. At Huffman, when the conditions rather 
favored high records, the 200-hp., 44-cu.yd., 100-ft. 
hoom machine, loaded a maximum of 115 cars in a ten- 
hour shift. As the 12-cu.yd. cars averaged 9 cn.yd. 
each, this is, in round numbers, an output of 1,000 
cuyd, An output of 700 to 800 cu.yd. per shift was 
frequent. At Taylorsville, with a 225-hp., 3-cu.yd., 
100-ft. boom dragline the average output per month 
working two shifts has been 16,740 cu.yd., or about 335 
cuyd. per shift for, say, 50 shifts a month. 


DRILLING AND BLASTING PRACTICE 


As drilling and blasting problems, the channel oper- 
ations were difficult chiefly because of the streaky and 
shaky character of the rock. The deep-hole blasts had 
to be kept well within the limits of the planned dimen- 
sions of the rock cut. This required a considerable 
volume of cut enlargement by small blasts. A final trim- 
ming with picks was also required to remove the loose 
rock and get a firm backing for the concrete of the 
outlet structures. 

Practice varied at the different locations. At Lock- 
ington the shallow cut, which permitted the concrete 
work to follow the excavation very closely, and the 
plan to utilize the rock largely for plums in the cor- 
crete, did not permit heavy blasting. Shallow holes 
were drilled and light charges were forced. Using 40 
per cent dynamite, about 0.75 lb. per cubic vard of rock 
blasted was required. While the consumption of explo- 
sive was somewhat high by this procedure, it gave a 
good rock for plum stones and riprap and the blasting 
was kept close to the neat lines of the cut which reduced 
trimming and overbreakage. 

With long narrow cuts in comparatively soft and 
uniform rock at Englewood and Germantown the prac- 
tice in drilling and blasting was similar. Tripod drills, 
starting 24 in. and finishing 1{ in., were used. The 
holes were spaced about 5 ft., and also 5 ft. from the 
face, and each was charged with about eight sticks of 
10 per cent dynamite. The trimming holes were 
drilled with jackhamers. The average. explosive 
required was, at Englewood, 0.75 lb. per cubic yard, and 
it Germantown, 0.5 Ib. per cubic yard. 

With a wider and deeper cut at Huffman dam, 4-in. 
well and wagon drills were used, driving 20-ft. holes 
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FIG. 5, CHARACTER OF ROCK BREAKAGE FOR DRAGLINE 


EXCAVATION 


spaced 10 ft. apart and 10 ft. from the face. A drill 
averaged about 45 ft. a day. Blasting was done with 
40 per cent dynamite. The average was 0.52 lb. per cu.yd. 

At Taylorsville dam the rock was drilled and blasted 
in two lifts. About 26 ft. below elevation 789 were 
taken out in the first lift, and the second lift went 
to the bottom, a maximum of 37 ft. below the first. 
In a measure, the ledge conditions determined the 26 
ft. depth of the first lift. Deeper holes extended below 
the thick limestone laver, previously described, and 
blasting broke the laver into large blocks which required 
much reblasting to fit the rock for dragline excavation. 
With the charge exploded in and just at the bottom 
of the limestone layer little reblasting was required. 

Well drills were used for the main operations. These 
were operated by 73-hp. electric motors using 440 volts. 
They averaged about 50 ft. of 4}-in. holes a day. The 
holes were spaced 10 ft. each way but none was drilled 
nearer than 2 ft. to the bottom. At first 40 per cent 
dynamite was used, and later, 724 per cent gelatin dyna- 
mite, made originally for the Italian government for 
war and after the armistice purchased at reduced cost 
by the Conservancy District. About 75 to 100 lb. was 
the charge for the deep holes. The average amounts of 
explosives used per cubic yard were 0.72 lb. of 40 per 
cent dynamite and 0.5 lb. of the high-power gelignite. 
Ordinarily, from 75 to 100 holes were fired at a shot. 
Drilling cost about 12c. a cu.yd. and blasting about 15c. 

All work at the five dams was performed by the con- 
struction forces of the Miami Conservancy District, 
Arthur E. Morgan, chief engineer, Charles H. Paul, as- 
sistant chief engineer and C. H. Locher, construction 
manager. 
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Motor Operation Costs as Affected By Highway Locati: 
and Grade Design—Part III 
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Comparison of Alternate Locations from Standpoint of Motor Operating Costs— 
Table of Capitalized Operating Cost on Different Grades Established 


By WILSON G. HARGER 


T IS even more difficult to analyze alternate locations 

involving different distances, rise and rates of grade 
than the simpler cases citéd at the conclusion of Part 
II. At present a close approximation is not possible. 
With more definite data on motor operation a closer 
approximation will be possible, but the great variety 
of motor vehicles will probably even then tend to weaken 
the value of the figures. In order to show the effect 
of the time factor a simple case will be outlined: 

Assume two villages, A and B, 2,000 ft. apart, sep- 
arated by a hill 100 ft. high with a 10 per cent grade 
on either side. Assume an operating cost of a truck 
as $24 per 10-hr. day or 4c. per minute, exclusive of 
fuel and oil. Assume the fuel cost as 8c. per mile, oper 
ating on the level. Assume a rolling resistance of 49 
lb. per ton on the level. 

Under these assumptions, if the truck starts from A 
and stops at B, coasting dowr grade from C to B, the 
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1000 ~~ 
Not to Scale 


energy expended per ton of load would ‘be approx- 
imately, (1,000, distance in feet. < 240. pull in pounds) 
(an allowance for the engine running free from C 
to B, say 10 per cent of energy required for running 
1,000 ft. on the level, or 10 per cent of 40,900 ft.-Ib.) 
244,000 ft.-Ib. 
The amount of energy required per ton of load from 
A to B on the level would be 2,000 (distance in feet) 
10 (pull in pounds) 80,000, number of ft.-lb. 
Assuming that the fuel expenditure is directly propor- 
tional to the expenditure of energy, the fuel consump- 


. 244,000 | phe 
tion over the hill would be 80,000 or 3 times as great 
as on the level, or in money at 8c. per mile on ‘the 

2000 
level it would be ~50) 8. & 3 = 9c. The fuel 
consumption on level 3c. 


Suppose we consider the time factor. Assume that 
the maximum speed on the level is regulated by law to 
12 mi. per hour. The time consumed to go 2.000 ft. 
on the level is approximately two minutes, which 
amounts in money at $24 per day to about 8c. Suppose 
the truck makes 3 mi. per hour in low gear traveling 
from A to C and 6 mi. per hour coasting down the 
hill from C to B. The time over the hill would be 
six minutes or in money 24c. The total operating cost 
over the hill would be about 33c. and on the level 1lc., 
or a difference of 22c. 

If these assumptions were correct we could afford ‘to 
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increase the length of the road to 6,000 ft. on the | 
or three times as far to avoid the hill, so far as 
operating cost of the truck is concerned. The cos! 
construction of the two routes would of course be | 
anced against the operating cost. 

Take the same case for the two villages A 


and 
4,000 ft. apart on 5 per cent grades. 
c 
ee 
i 
~ =a, 
B 
La 2000" ~~ 2000" > 
Not to Scale 
Che energy over the hill per ton of load is assumed as (2,000 40) 


per cent of 2,000 x 40) 288,000, number of ft.-lb 

Ihe energy on the level 160,000 ft.-Ib 

Fuel consumption over the hill He 

Fuel consumption on level 6c 

The speed climbing the 5 per cent grade would prob 
ably be about 6 mi. per hour, and about 12 mi. per 
hour coasting down the hill, provided the alignment is 
good, as the extreme control necessary on a 10 per cent 
grade is not required. 


, ° “ 
The time over the hill becomes approximately 


The time on the level becomes approximately 4mir 
The time cost over the hill approximately ee eee 24 
The time cost on the level approximately lo 


lotal cost over hill 
Total cost on level 22 

In this case we could afford to increase the distance 
only 50 per cent to get a level road from the standpoint 
of operating cost. 

As previously discussed, the value of the reduction 
of rise and fall decreases as the rate of grade decreases 
so that while in extreme cases it is desirable to increase 
distance to eliminate rise, this expedient must be used 
with care for light grades and small hills for, in general, 
short distance outweighs minor, intermediate rise and 
fall. 

Simple Example——To give a practical application 
of such figures we will cite a concrete example known 
as the Pugsley Hill relocation of the Mendon-Pittsford 
Road in New York State. (Figure below.) The main 
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straight road goes over the top of a high hill; the 
natural saddle is located about 600 ft. west of the main 
road and is 25 ft. lower than the summit on the main 
road. The main road used a 7 per cent cut-and-fill 
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reduction and the relocation a 4 per cent balanced 
i} location. The snow conditions are much bet- 
the new location, the cost of construction is less 
Suppose we make a rough comparison 
the two locations: 


he rise less. 
e cost of operating over 


(operating over Main Line (Trucks) 
80 « 1,100) (10 per cent of 44,000 ft-lb) ; : 
8c. per nile on leve 
212,000 ft-lb. per mule on level ‘ 
rage 6 mi, per hour, 4, per min. (a sumed) 1 hi 
Votal cost, 24 
{ Operating over New Line (Trucks) 
20 1,300) 4- C10 ner t of 52,000) 
-.0 08 t 
212,000 
Average, 10 mi. per hour (assumed), 12 
fotal cost, La. 


That is, we have enough data to conelude that the 
perating cost on the new line is slightly .less than the 
main road. These data do not, however, warrant 
our putting a money value on this difference, as there 
are too many unknown factors, particularly that of 
time. Purely as a matter of academic interest we can 
arry this example a little further. This road carries 
today a traffic of approximately 950 motor cars and 
80 trucks per day in summer. It is safe to assume that 
this amount of traffic applied for 250 days per year will 
about represent the total year'y traffic. If we assume 
that the pleasure cars cost about one-seventh as much to 
operate as the trucks we can arrive at a rough guess of 
the yearly saving—$3,000. This capitalized at 5 per 
cent would amount to $60,000, which represents theo- 
retically the additional amount we would be justified in 
spending to get the new location. 
As a matter of practical interest we will say that, 
despite the advantages of an apparently lower operating 
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cost, less snow trouble, and lower construction cost, 


this new line was not built on account of the difficulty 
of acquiring right-of-way. The farmer wanted $5,000 
for 34 acres because the location cut up his property. 
It was undoubtedly poor policy to let this stand in 
the way and it is probably only a question of time be- 
fore the relocation will be made, as this hill controls 
the maximum grade on a through state route, 


QUICK METHOD OF COMPARISON 


For quick rough comparisons of such relocations we 
can compile a table which in the absence of really reli- 
able data will serve the purpose. We will compute the 
approximate comparative cost of operating on different 
rates of grade. The actual cost given is of very little 
value but the comparative costs are close enough to 
give some basis for judgment on the relative value of 
two locations from the standpoint of motor operation. 

We will make this on the basis of 1lc. average mptor 
operation on a -+-1 per cent grade. This is considered 
a reasonable cost for the proportions of truck, car and 
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the 
and 


We will assume that 
5 per cent 
to one-fourth normal at +-10 per cent grade. We 
assume that the speed stays at normal! on the level an 
remains normal on down grades te —5 per cent, and 
that after this rate of grade is passed that it is reduced 
to one-half normal at 10 per cent grade. We 
assume an average fuel cost per mile on the +-1 per 
cent grade of 3c. and that the fuel consumption i: 
directly proportional to the theoretical energy expended 
in climbing. We will make some arbitrary allowances 
on down grades, and we will assume a theoretical draw- 
bar pull of 40 Ib. per ton on the level. The assumed 
cost of operation per mile on the different grades is 
as follows: 


horse traffic on main roads. 
speed is reduced to one-half normal at 4 


will 
! 


will 


Level $0 107 Level $0 107 
1%; 110 1 104 
2, 12¢ 2 098 
i! 148 u 092 
4, 176 4, 086 
5, 210 5 083 

r 6; 244 6’ 095 
WM 278 7% 107 
8, 312 8°; 19 

+ Oy 346 v, 131 

+ 10°, 380 10 143 


The operating 
cent grade was 


as follows. 
per 


These costs were derived 
of lle. per mile on a +1 
apportioned as follows: 


cost 


Remarks 


Fuel $0 03 Variable fuel factor 
Tires O15 Constant distance factor 
Repairs ol 1 distance, } time factes 
Driver's time O15 Time factor 
Depreciation 02 } distance, } time factor. 
Interest on investment, insur 

ance, garage, license, et 02 Time factor 


$0 11 


To determine the operating cost on any other grade 
it is necessary to assume three factors: 


The constant 





AVERAGE 
RATES 
PER MILE ON A ONE PER CENT 

GRADE 


RELATIVE OPERATING COST Ot MOTOR 


MILE OF DISTANCE ON DIFFERENT 


ANALYSIS OF 
TRAFFIC FOR ONE 
OF GRADE, BASED ON Ik 


Distance Factor Fuel Factor Time Factor 








$0.02 for 1% $0 O3for I, $0. 06 for 1%’ 
Grade Grade Grade 
& bo 

% S © a = = x 2 
2 Ze = = 2 ms Z 
i =o be Ae _ fe. = 
Y bot as =a & 2g “ 
foo a. Oe or s o~ EY 

™- ce ie a prees oe Son % 

10 1 $0 02 4 e425 4 $0.24 $0. 380 
+ 9 1 02 33 7 3.6 216 346 
+ 8 1 02 34 10 3.2 192 312 
+ 7 \ 02 3 09 2.8 168 278 
+ 6 | 02 23 et 2s 14 244 
+ 5 | 02 2h 07 2 12€ 9 210 
+ 4 | 02 2 06 1 6 0 096 176 
+ 3 1 02 4 05 13 0.078 0 148 
+ 2 1 02 1 04 11 0 666 0 126 
+ 1 1 02 | ! oe 06 0.110 
Level 1 02 | 09 027 | 1 06 107 

I 1 02 0.8 024 1 06 0 104 

-2 1 02 0.6 018 1 06 0.098 
-3 1 02 04 012 ' 06 0 092 
-4 1 02 02 006 i 06 0 086 

5 1 Oke 003 \ 06 0.083 

a I 02 |}2£ 0.1 003 1.2 072 0.095 

7 1 02 c= O01 003 14 084 0.107 

- 8 1 02 =e O01 003 1.6 096 0.119 

9 I 02 #2 0.1 003 18 108 0.131 

10 ' i Os 003 | 20 120 0.143 

‘ t 
NOTE—If anything the fuel factor of 0.1 between the grades of —5% and 


-10% is a trifle low. 

The time factor between the rates of grade of — 5% and 10%, depends very 
largely on the alignment, the individual driver, and whether or not he is in the 
habit of driving on steep grades. It is probably about vig for passenger cars 
but too high for truck operation, and might be reduced to |.5 at a — 10% grade 
for truck traffic in hilly enuntey 

The time factor on grades of + 2% to + 10% is too high for high power tour- 
ing cars as on good aligment the normal apeed is often not reduced at all up 
to 6% 
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distance factor made up of tires, one-fourth of the 
repairs and one-fourth of the depreciation. The 
variable fuel factor and the variable time factor made 
up of driver’s time, interest, three-quarters deprecia- 
tion and three-quarters repairs. This last factor is 
the largest factor, it depends on the speed of the opera- 
tion and is largely a matter of judgment until we have 
more and better data. 

The data given are based on the author’s best judg- 
ment in assigning arbitrary values to these factors 
and ratios on different grades: 


Per Mile 
lume cost on a I, grade . $0.06 
Fuel cost on a I*>) grade ae Seid 5 0t% 03 
Distance factor cost (constant)... .. ‘ 02 

Potal 


$0 11 


TABLE OF APPROXIMATE CAPITALIZED COST AT 5°, OF YEARLY 
OPERATING 100 AVERAGE MOTOR CARS DAILY FOR 365 
DAYS PER YEAR FOR ONE FOOT DISTANCE ON THE 
VARIOUS GRADES. (TIME FACTOR CONSIDERED) 


Yearly 
Operation 
100 Cars Capitalized 

Rate Daily Yearly 

of (36,500 Cars (Operation 
Grade Yearly) Cost Rate Yearly Capitalized 
Level $0 74 $14 80 Level $0.74 $14.80 
+ 1% 76 15 20 — I 42 14.40 
+ 2% 87 17 40 —2 67 13.50 
+ ¥% 1.02 20 10 —3 .63 12.70 
+ 4% 1.22 24 40 — 4 .60 11.90 
+ 5% 1.45 29 10 —5 _ 11.50 
+ 6% 1.68 33 70 — 6 . 66 13.10 
+ 7% 1.92 38 40 —7 74 14.80 
+ 8% 2.16 43 20 — 8 82 16.50 
+ 9% 2.39 47 80 -9 90 18.10 
+ 10°, 2.62 52 50 10 99 19 80 

NOTE—This table to be used only for general comparisons of the relative value 
of routes or alternate locations The actual costs given are of very little value 
Che figures are based on an average operating cost for all classes of travel at Ile 

grade 


per mile on a + 1°; 











To illustrate the use of this table suppose we com- 
pare the two locations over Pugsley Hill previously given. 


CAPITALIZED OPERATING COST MAIN LINE 
1,100, distance in feet on +7% grade, X $38.40 $42,240 
1,100, distance in feet on —7°, grade, xX 14.80 16,280 


Total operating capitalized cost for 100 vehicles per 


day $58,520 
RELOCATION LINE 

1,300 distance in feet on a +4°) grade, K $24 40 $31,720 

1,300, distance in feet on a —4°% grade, X 11.90 15,470 

Total capitalized cost for 100 vehicles per day $47,190 


This indicates that possibly the relocation warran.. 
an additional expenditure of $10,000 per 100 vehicles 
per day. This road averages 700 vehicles per day mak- 
ing the total warranted additional expenditure on the 
relocation for this particular volume of traffic $70,000. 
Even assuming that gasoline and time mean nothing to 
75 per cent of the road users, this location would still 
be worth while. 

A comparison of this kind may not warrant placing 
a money value on the saving in operating cost, but it 
certainly justifies the general conclusion that the reloca- 
tion is the better line from the standpoint of operating 
cost. [This is the concluding article in Mr. Harger’s 
series.—ED. | 


American Shipbuilding During 1919-1920 


During the fiscal year ending June 30, 1920, accord- 
ing to the U. S. Department of Commerce, the total 
shipping built in the United States and officially num- 
bered by the Bureau of Navigation, aggregated 2,241 
vessels of 3,860,484 gross tons as compared with 2,158 
vessels and 3,734,741 gross tons for the preceding fiscal 
year. The peak of production was reached in the 
Autumn of 1919 and the following winter when, from 
September, 1919, to February, 1920, the output was at 
the rate of 4,250,000 gross tons per year. 
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Simple Plant Makes Good Record 
in Dam Construction 


Favorable Location Permits Plant With Few Uni 
To Place Concrete in 300-Ft. Dam With 
Small I abor Force 


IMPLE equipment, carefully planned to redy 

manual operations is giving high output records 
constructing the Devil’s Gate concrete arch dam rn 
Pasadena, Cal. With a force of approximately 
workmen, aggregates have been excavated, haule: 
crushed and scréened and concrete has been mixed a: 
placed ‘at the rate-of 300 cu.yd. in an 8-hour shif: 

The Devil’s Gate Dam is one of the structures bein; 
Luilt by the Los Angeles County Flood-Control Distric‘ 
It is located in the deep gorge of the Arroyo Seco, is 
about 300 ft. long and has a volume of about 30,000 
cu.yd. of concrete. In their analysis of the construction 
task the contractors gave particular attention (1) to 
performing the construction operations to as great a 
degree as possible by mechanical means and (2) to 
simplifying the equipment and its arrangement. 

About 17,000 cu.yd. of gravel, sand and rock had to 
be removed in preparing the foundations for the dam 
proper and im excavating the spillway. About 9,000 
cu.yd. in the dam foundations were handled by a guy 
derrick. having an &85-ft. boom and operating 1 cu.yd. 
skips loaded by hand. One foreman and 12 to 16 men 
loaded about 100 skips in an 8-hour shift. The spoil 
was piled just above the upstream face of the dam 
and will be leveled off to form a fill against the masonry. 
Two shifts a day were worked, as it was desired to get 
the dam completed above flood level before the rainy 
season. The spillway channel, which was located in a 
draw east of the dam, was excavated with fresno 
scrapers. 

A high promontory, against which one end of the 
dam abutted, was selected, as shown by the illustration, 
for the site of the crushing plant, materials bins and 
concrete mixer. This location was well above danger 
from floods and was at a height which permitted about 
75 per cent of the concrete in the dam to be chuted 
directly from the mixer and also permitted direct 
chuting to the spillway beyond the hill. 

Suitable materials for concrete were found in the 
bed of the Arroyo about 1,500 ft. above the site of 
the dam. At that point, sand and gravel, and boulders 
up to 16 in. in diameter, are loaded bv a steam shovel, 
having a j-cu.yd. dipper, directly into dump trucks to 
be hauled to the mixing plant. Three 5-cu.yd. trucks 
are used, traveling over 3 per cent to 4 per cent grades, 
and making the round trip to the mixing plant in about 
12 minutes. A gyratory crusher that will handle rock 
up to about 16 in. in diameter is located beneath the 
truck-dumping platform and all materials from the 
trucks go through this crusher. From the crusher the 
materials are taken by a 70-ft. elevator to screens on 
top of the bunkers. These screens separate as sand 
all material up to } in. in diameter. That which falls 
through the screen, with 3-in. perforations, is classified 
as rock, and larger material passes on to another 
gyratory crusher which reduces it to 1-in. size for use 
in the tunnel, or elsewhere where reinforcing is used. 
This crusher is arranged so that it requires practically 
no attention. The supply of oversize rock from the 
big plant is quite uniform and well within the capacity 





ENGINEERING 


99, 1920 


MIXING PLANT ON HILL BUILDS CONCRETE DAM BY 
DIRECT-CHUTING 


of the small crusher, and after passing through this 
crusher the rock is taken to bunkers by a conveyor. 

From the screens the sand and rock drops into bins, 
the sand bin holding 80 cu.yd. and the rock bin 100 
cu.yd. Immediately beneath the bins is the hopper of 
a 45-cu.ft. mixer which, in turn, delivers to a spouting 
system running out over the dam. Three cables span 
the gorge directly over the dam. The center cable is 
1} in. in diameter, the others, one 30 ft. on either 
side, are 1 in. in diameter. Concrete chutes are sus- 
pended from the cables by block and tackle so that 
they can be adjusted to the desired height or swung to 
position over any portion of the dam. Time and labor 
were saved in handling the delivery chutes by arranging 
them so that three swivel joints and a single discharge 
trough could be used instead of the single swivel joint 
and two gates used at first. At the outset of the work 
there was so great a drop from the mixer to the bottom 
of forms that the concrete was first dropped through a 
wooden chute to a level from which the suspended chutes 
could deliver on a moderete grade. 

About 75 per cent of the total concrete yardage can 
be poured directly from the mixer into the dam. When 
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the dam has reached a height such that there will be 
insufficient grade to carry the concrete all the way 
across, a section at the end near the mixer will be 
carried up to its final height. On this short section a 
trestle will be built so that cars can be used to carry 
the concrete out to a new dumping position. From this 
point another section of the dam will be built up and 
the trestle extended to a new dumping position, and this 
operation will be repeated across the dam. 

Because the dam is of the simple arch type, the form 
work is not complicated. Two carpenters were all that 
were required until the concrete had been carried to 
about half the ultimate height of the structure. The 
forms are wood panels, 3 x 10 ft. in size, and two men 
can handle them easily. They are held in place by 
wires running to anchors set in the last 3 ft. of concrete 
poured. When the forms are stripped they are raised 
to the new position by means of tackle suspended from 
the cable above. 

The distribution of the men on the job is as follows: 
In the material pit the steam-shovel crew consists of 
one operator, one fireman, and two tenders. This crew 
can load 75 trucks or 330 cu.yd. in 8 hours. Each of 
the three trucks averages about 25 loads per day. The 
crusher crew consists of one mechanic and sub-foreman, 
two crusher feeders and one elevator feeder. It can 
handle 300 cu.yd. in an 8-hour shift. The mixer crew, 
which consists of one mixer man and three men feeding 
the hopper, handles an average of 220 batches or 250 
cu.yd. per 8 hours. The concrete placing crew includes 
one working sub-foreman, two spreaders and one man 
on the chute. With this organization as much as 300 
cu.yd, of concrete has been put into the dam in 8 hours. 
As the duties of most of the men consist of seeing that 
the machinery does its work properly, if the crew is 
several men short on some days, the output is not cut 
down materially so long as the machinery is working 
well, 

J. W. Reagan is engineer for the Los Angeles Flood 
Control District. Bent Bros., of Los Angeles, Cal., are 
the contractors and L. T. Grider is superintendent in 
charge of construction. 


Deep Piers for Missouri River Bridge 


Deep piers are to be sunk for the main channel 
spans of the new Bismarck-Menden highway bridge 
across the Missouri River. The structure will comprise 
three through truss spans of 476 ft. c. to c. pins, and 
about 1,000 ft. of approach consisting of reinforced- 
concrete deck on wooden piles. The four river piers, 
spaced 481 ft. on centers, must be sunk to depths of 50 
to 90 ft. below low water, passing through sand and silt 
to a stratum of hard clay shown by borings. The 
Foundation Co., of New York, has contracted to con- 
struct the piers and approaches, and according to infor- 
mation received from this company the open excavation 
method of sinking will probably be used, although air 
will be put on after the piers have been landed, to place 
the bottom and seal concrete. The two outer piers of 
the four will consist each of two 20-ft. circular pedestals 
35 ft. apart on centers, joined by a connecting member 
at the top. The two middle piers will be 23 x 65-ft. 
rectangles. The C. A. P. Turner Co., of Minneapolis, 
engineer for the bridge, will direct the construction. 
The American Bridge Co. will build and erect the trusses. 
The bridge and the highway are Federal aid projects. 
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Provisions of the Federal Water-Power Act 


Abstract of the Law Creating a Federal Power Commission and Permitting Long-Time Use of Wat. 


— the official title of “The Federal Water 
L Power Act” the President on June 10, 1920, signed 
the long pending Water-Power Bill which provides for 
the long-time leasing of water-power rights on govern- 
ment lands and navigable streams under the jurisdiction 
of a new body known as the Federal Power Commission. 
The act itself is quite lengthy, but there is given below 
a fairly complete abstract of its main provisions. The 
abstract follows in order the paragraphs of the act it- 
self. 

A commission is created and established to be known 
as the Federal Power Commission, to be composed of 
the Secretary of War, the Secretary of the Interior, and 
the Secretary of Agriculture. The President shall des 
ignate the chairman of the commission. This com 
mission shall appoint an executive secretary who is to 
receive a salary of $5,000 a year, and it may also request 
the President to detail an officer from the United States 
Engineer Corps to serve the commission as engineer- 
officer. The duties of both of these men are to be pre- 
scribed by the commission. The work of the commis 
sion is to be performed by and through the Departments 
of War, Interior, and Agriculture and their engineering, 
technical, clerical, and other personnel, except as may 
be otherwise provided by law. The sum of $100,000 
is appropriated for such other expenses of the commis- 
sion as are not to be taken care of by the three con- 
tributing departments. 


DEFINITIONS OF TERMS IN ACT 


The words used in the act are to have for the pur- 
poses of the act the following meanings: 

“Public lands” means such lands and interests in lands 
owned by the United States as are subject to private ap- 
propriation and disposal under public land laws. It shall 
not include “reservations” as hereinafter defined, 

“Reservations” means national monuments, nationa! 
parks, national forests, tribal lands embraced within Indian 
reservations, military reservations, and other lands and 
interests in lands owned by the United States, and with 
drawn, reserved, or withheld from private appropriation and 
disposal under the public-land laws; also lands and _ in 
terests in lands acquired and held for any public purpose. 

“Corporation” means a corporation organized under the 
laws of any State or of the United States empowered to de 
velop, transmit, distribute, sell, lease, or utilize power in 
addition to such other powers as it may possess, and author 
ized to transact in the State or States in which its project 
is located all business necessary to effect the purposes of a 
license under this Act. It shall not include “municipalities” 
as hereinafter defined 

“State” means a State admitted to the Union, the Dis. 
trict of Columbia, and any organized Territory of the 
United States. 

“Municipality” means a city, county, irrigation district, 
drainage district, or other political subdivision or agency 
of a State competent under the laws thereof to carry on the 
business of developing, transmitting, utilizing, or distribut- 
ing power. 

“Navigable waters” means those parts of streams or 
other bodies of water over which Congress has jurisdiction 
under its authority to regulate commerce with foreign na- 
tions and among the several States, and which either in 
their natural or improved condition, notwithstanding in- 
terruptions between the navigable parts of such streams 
or waters by falls, shallows, or rapids compelling land car- 
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riage, are used or suitable for use for the transportation 
persons or property in interstate or foreign commerce, | 
cluding therein all such interrupting falls, shallows, 
rapids; together with such other parts of streams as sh. 
have been authorized by Congress for improvement by 
United States or shall have been recommended to Congr: 
for such improvement after investigation under its autho) 
ity. 

“Municipal purposes” means and includes all purpos: 
within municipal powers as defined by the constitution o; 
laws of the State or by the charter of the municipality. 

“Government dam” means a dam or other work, con 
structed or owned by the United States for Government pur 
poses, with or without contribution from others. 

“Project” means complete unit of improvement or deve} 
opment, consisting of a power house, all water conduits, al! 
dams and appurtenant works and structures (including 
navigation structures) which are a part of said unit, and 
all storage, diverting, or forebay reservoirs directly con 
nected therewith, the primary line or lines transmitting 
power therefrom to the point of junction with the distribu 
tion system or with the interconnected primary transmis- 
sion system, all miscellaneous structures used and useful 
in connection with said unit or any part thereof, and all 
water rights, rights of way, ditches, dams, reservoirs, lands, 
or interest in lands, the use and occupancy of which are 
necessary or appropriate in the maintenance and operation 
of such unit. 

“Project works” 
project. 

“Net investment” in a project means the actual legitimate 
original cost thereof as defined and interpreted in the 
“classification of investment in road and equipment of 
steam roads, issue of 1914, Interstate Commerce Commis- 
sion,” plus similar costs of additions thereto and better- 
ments thereof, minus the sum of the following items prop 
erly allocated thereto, if and to the extent that such items 
have been accumulated during the period of the license 
from earnings in excess of a fair return on such invest 
ment: (a) Unappropriated surplus, (b) aggregate credit 
balances of current depreciation accounts, and (c) aggre- 
gate appropriations of surplus or income held in amortiza 
tion, sinking fund, or similar reserves, or expended for 
additions or betterments or used for the purposes for which 
such reserves were created. The term “cost” shall include, 
in so far as applicable, the elements thereof prescribed in 
said classification, but shall not include expenditures from 
funds obtained through donations by States, municipalities, 
individuals, or others, and said classification of investment 
of the Interstate Commerce Commission shall in so far as 
applicable be published and promulgated as a part of the 
rules and regulations of the commission. 


means the physical structures of a 


The duties of the commission are detailed as follows: 


(a) To make investigations and to collect and record data 
concerning the utilization of the water resources of any 
region to be developed, the water power industry and its 
relation to other industries and to interstate or foreign 
commerce, and concerning the location, capacity, develop- 
ment costs, and reiation to markets of power sites, and 
whether the power from Government dams can be advan- 
tageously used by the United States for its public purposes, 
and what is a fair value of such power, to the extent the 
commission may deem necessary or useful for the purposes 
of the act. 

In order to aid the commission in determining the net 
investment of a licensee in any project, the licensee shall, 
upon oath, within a reasonable period of time, to be fixed 
by the commission, after the construction of the original 
project or any addition thereto or betterment thereof, file 
with the cemmission, in such detail as the commission may 
require, a statement in duplicate showing the actual legiti- 
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cost of construction of such project, addition, or 

rment, and the price paid for water rights, rights of 

lands, or interest in lands. The commission shall de 

one of said statements with the Secretary of the Trea- 

The licensee shall grant to the commission or to its 

» authorized agent or agents, at all reasonable times, 

» access to such project, addition, or betterment, and 

J] maps, profiles, contracts, reports of engineers, ac- 

its, books, records, and all other papers and documents 
ating thereto, 

b) To cooperate with the executive departments and 

er agencies of State or National Governments in such 

estigations; and for such purpose the several depart- 

nts and agencies of the National Government are author- 

d and directed upon the request of the commission, to 
furnish such records, papers, and information in their 

ssession as may be requested by the commission, and 

mporarily to detail to the commission such officers or ex- 
werts a8 may be necessary in such investigations. 

ic) To make public from time to time the information 

ecured hereunder, and to provide for the publication of its 
reports and investigations in such form and manner as may 
be best adapted for public information and use. The com 
mission, on or before the first Monday in December of each 
year, shall submit to Congress for the fiscal year preced 
ing a Classified report showing the permits and licenses 
issued under the act, and in each case the parties thereto, 
the terms prescribed, and the moneys received, if any, on 
account thereof. 

(d) To issue licenses to citizens of the United States, or 
to any association of such citizens, or to any corporation 
organized under the laws of the United States or any State 
thereof, or to any State or municipality for the purpose of 
constructing, operating, and maintaining dams, water con 
duits, reservoirs, power houses, transmission lines, or other 
project works necessary or convenient for the development 
and improvement of navigation, and for the development, 
transmission, and utilization of power across, along, from 
or in any of the navigable waters in the United States, or 
upon any part of the public lands and reservations in the 
United States (including the territories), or for the pur- 
pose of utilizing the surplus water or water power from any 
yovernment dam, except as herein provided: Provided, that 
licenses shall be issued without any reservation only after 
a finding by the commission that the license will not inter- 
fere or be inconsistent with the purpose for which such 
reservation was created or acquired, and shall be subject 
to and contain such conditions of the secretary of the de- 
partment under whose supervision such reservation falls 
as shall be necessary for the adequate protection and utiliza- 
tion of such reservation: 

Provided Further, that no license affecting the navigable 
capacity of any navigable waters of the United States shall 
be issued until the plans for the dam or other structures 
affecting navigation have been approved by the Chief of 
Engineers and the Secretary of War. Whenever the con 
templated improvement is, in the judgment of the commis- 
sion, desirable and justified in the public interest for the 
purpose of improving or developing a water way or water- 
ways for the use or benefit of the state or foreign commerce, 
a finding to that effect shall be made by the commission. 

Provided further, that in case the commission shall find 
that any government dam may be advantageously used by 
the United States for public purposes in addition to naviga- 
tion, no license therefor shall be issued until two years after 
it shall have reported to Congress the facts and the condi- 
tions relating thereto, except that this provision shall not 
apply to any government dam constructed prior to the 
passage of this act: 

And Provided Further, that upon the filing of any appli- 
cations for a license which has not been preceded by a pre- 
liminary permit under subsection (e) of this section notice 
shall be given and published as required by the proviso of 
such subsection. 

(e) To issue preliminary permits for tne purpose of ena- 
bling applicants for license hereunder to secure the data and 
to perform the acts required in this act, provided, however, 
that upon the filing of any application for a preliminary 
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permit by any person, association, or corporation the com- 
mission, before granting such application, shall at once give 
notice of such application in writing to any state or munic 
ipality likely to be interested in or affected by such applica- 
tion; shall also publish notice in such application in the 
local newspaper. 

(f) To prescribe rules and regulations for the establish- 
ment of a system of accounts and for the maintenance thereof 
by licensees hereunder; to examine all books and accounts of 
such licensees at any time; to require them to submit at 
such times as the commission may require statements and 
reports including full information as to assets, liabilities, 
capitalization, net investment and reduction thereof, gross 
receipts, interest due and paid, depreciation and other re- 
serves, cost of project, cost of maintenance and operation 
of the project, cost of renewals and replacements of project 
works, and as to depreciation of the project works and as to 
production, transmission, use and sale of power; also to 
require any licensee to make adequate provision for cur- 
rently determining such costs and other facts. 

(g) To hold hearings and to order testimony to be taken 
in connection with the application for any permit or li- 
cense, and to require by subpoena the attendance and testi- 
mony of witnesses in the production of documentary evi- 
dence. 

Preliminary permits issued under the act are to be 
for the sole purpose of maintaining priority of applica- 
tion for license for a period not exceeding three years 
as in the discretion of the commission it may be neces- 
sary to make an examination of the surveys, preparing 
plans, etc. Each such permit shall set forth the con- 
ditions under which priority shall be maintained and 
license issued, and the permit may not be transferable. 
It may be cancelled by the commission upon failure of 
the permittee to comply with the conditions. 


LICENSING UNDER THE ACT 


The licenses under the act are to be issued for a peri- 
od not exceeding fifty years. Each such license is to 
be continued upon acceptance by the licensee of all the 
terms and conditions of the act and such further condi- 
tions, if any, that the commission shall prescribe in 
conformity with the act. Licenses may be revoked only 
for the reasons and in the manner prescribed under the 
provisions of the act, and may be altered or surrendered 
only upon mutual agreement between the licensee and 
the commission after ninety days’ public notice. In 
issuing permits or licenses the commission is to give 
preference to applications by States and municipalities. 
Between other applicants the commission is to give 
preference to the applicant the plans of which it finds 
and determines the best adapted to develop, conserve 
and utilize in the public interest the navigation and 

ater resources of the region. Whenever in the judg- 
ment of the commission the development of any project 
should be undertaken by the United States itself, the 
commission shall not approve any applications for such 
project by any one else, but shall cause to be made such 
examination of the project as it may deem necessary 
and shall submit its findings to Congress with such 
recommendations as it may deem appropriate concern- 
ing construction of such project. 

No voluntary transfer of any license or the rights 
thereunder granted shall be made without the written 
approval of the commission, and any successor or assign 
of the rights of such licensee shall be subject to all the 
conditions of the license under which such rights were 
held by such licensee. 

Each applicant for a license has to submit to the 
commission: 
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(a) Such maps, plans, specifications, and estimates of 
cost as may be required for a full understanding of the 
proposed project. Such maps, plans, and specifications 
when approved by the commission shall be made a part of 
the license; and thereafter no change shall be made in 
said maps, plans, or specifications until such changes shall 
have been approved and made a part of such license by the 
commission, 

(b) Satisfactory evidence that the applicant has complied 
with the requirements of the laws of the State or States 
within which the proposed project is to be located with 
respect to bed and banks and to the appropriation, diver 
sion, and use of water for power purposes and with respect 
to the right to engage in the business of developing, trans 
mitting, and distributing power, and in any other business 
necessary to effect the purposes of a license under the act. 


All licenses issued under the act are conditioned as 
follows . 


(a) That the project adopted, including the maps, plans, 
and specifications, shall be such as in the judgment of the 
commission will be best adapted to a comprehensive scheme 
of improvement and utilization for the purpose of naviga- 
tion, of water-power development, and of other beneficial 
public uses; and if necessary in order to secure such 
scheme the commission shall have authority to require the 
modification of any project and of the plans and specifica- 
tions of the project works before approval. 

(b) That except when emergency shall require for the 
protection of navigation, life, health, or property, no sub- 
stantial alteration or addition not in conformity with the 
approved plans shall be made to any dam or other project 
works constructed hereunder of a capacity in excess of one 
hundred horsepower without the prior approval of the com- 
mission; and any emergency alteration or addition so made 
shall thereafter be subject to such modification and change 
as the commission may direct. 

(c) That the licensee shal) maintain the project works in 
a condition of repair adequate for the purposes of naviga- 
tion and for the efficient operation of said works in the 
development and transmission of power, shall make all 
necessary renewals and replacements, shall establish and 
maintain adequate depreciation reserves for such purposes, 
shall so maintain and operate said works as not to impair 
navigation, and shall conform to such rules and regulations 
as the commission may from time to time prescribe for the 
protection of life, health, and property. Each licensee 
hereunder shall be liable for all damages occasioned to the 
property of others by the construction, maintenance, or 
operation of the project works or of the works appurtenant 
or accessory thereto, constructed under the license, and in 
no event shall the United States be liable therefor. 

(d) That after the first twenty years of operation out 
of surplus earned thereafter, if any, accumulated in excess 
of a specified reasonable rate of return upon the actual, 
legitimate investment of a license in any project or proj- 
ects under license the licensee shall establish and main- 
tain amortization reserves, which reserves shall, in the 
discretion of the commission, be held until the termination 
of the license or be applied from time to time in reduction 
of the net investment. Such specified rate of return and 
the proportion of such surplus earnings to be paid into and 
held in reserve shall be set forth in the license. 

(e) That the licensee shall pay to the United States rea- 
sonable annual charges in an amount to be fixed by the 
commission for the purpose of reimbursing the United 
States for the costs of the administration of this act, for 
recompensing it for the use, occupancy and enjoyment of 
its lands or other property, and for the expropriation to 
the Government of excessive profits until the respective 
States shall make provision for preventing excessive profits 
or for the expropriation thereof to themselves, or until 
the period of amortization as herein provided is reached, and 
in fixing such charges the commission shall seek to avoid 
increasing the price to the consumers of power by such 
charges, and charges for the expropriation of excessive 
profits may be adjusted from time to time by the com- 
mission as conditions may ~“equire. 





Provided, that when licenses are issued involving ¢) 
of government dams or other structures all over the | 
States or tribal lands embraced within Indian res, 
tions the commission shall fix a reasonable annua} ce}, 
for the use thereof and such charges may be readjust: 
the end of twenty years after the beginning of operat 
and at periods of not less than ten years thereafter 
manner to be prescribed in each right. 

Provided, that the licenses for the development, t; 
mission or distribution of power by States or municipal it 
shall be issued and enjoyed without charge to the ex 
that such power is sold to the publie without profit o) 
used by such state or municipality for State and munic) 
purposes, 

(f) That whenever any licensee hereunder is direc; 
benefited by the construction work of another license 0) 
the United States of a storage reservoir or other headwa! 
improvement, the commission shall require as a condit; 
of the license that the licensee so benefited shall reimbu, 
the owner of such reservoir or other improvement. 

Combinations, agreements, arrangements or unde 
standings expressed or implied to limit the output 0: 
electrical energy to restrain trade, or to fix, maintain 
or increase prices for electrical energy or service ar: 
prohibited. Projects of under 100 hp. may in the 
judgment of the commission not be required to follow 
the provisions of the act. Where the dam or othe: 
project works are to be across, along or in any of the 
navigable waters of the United States the commission 
may include in the license any one or more of the fol 
lowing provisions or requirements: 

(a) That such licensee shall, to the extent necessary to 
preserve and improve navigation facilities, construct, in 
whole or in part, without expense to the United States, 
in connection with such dam, a lock or locks, booms, sluices, 
or other structures for navigation purposes, in accordance 
with plans and specifications approved by the Chief of 
Engineers and the Secretary of War and made part of 
such license. 

(b) That in case such structures for navigation pur 
poses are not made a part of the original construction at 
the expense of the licensee, then whenever the United 
States shall desire to complete such navigation facilities 
the licensee shall convey to the United States, free of cost, 
such of its land and its rights of way and such right of 
passage through its dams or other structures, and permit 
such control of pools as may be required to complete such 
navigation facilities. 

(c) That such licensee shall furnish free of cost to the 
United States power for the operation of such navigation 
facilities, whether constructed by the licensee or by the 
United States. 

Where navigable waters are concerned the commis- 
sion may grant the application with the provisions ex- 
pressed in the license that the licensee will install the 
necessary navigation structures if the government fails 
to make provision therefor within a fixed time, and 
shall at the same time, if it deems desirable, submit to 
Congress a recommendation that the government carry 
out the navigation necessities. 

The licensee is required to commence the construc- 
tion of project works within the time fixed by the 
license, which shall not be more than two years from 
the date of the license and has to prosecute it with due 
diligence. The period for commencement of the con- 
struction may be extended once, but not longer than two 
additional years. Failure to observe the time clauses 
of the license will cause cancellation of the license. Any 
project once started on which the license is. cancelled is 
to be made the subject of a suit in equity by the At- 
torney General for the revocation of the scense, the 





99, 1920 ENGINEERING 


A 


» of the works, or such other equitable relief as the 
~» may demand. 
rhe exact wording of the recapture provisions of the 


is as follows: 


‘pon not less than two years’ notice in writing from 
commission, the United States shall have the right 
n or after the expiration of any license to take over and 
reafter to maintain and operate any project or projects 
or the right to take over upon mutual agreement with 
licensee all property owned and held by the licensee then 
luable and serviceable in the development, transmission 
distribution of power, and which is then dependent for 

‘s usefulness upon the continuance of the license, together 

vith any lock or locks or other aids to navigation con- 

tructed at the expense of the licensee, upon the condition 
‘hat before taking possession it shall pay the net investment 
of the licensee in the project or projects taken, not to ex 
ceed the fair value of the property taken, plus such reason- 
ible damages, if any, to property of the licensee valuable, 
erviceable, and dependent as above set forth but not taken, 
us may be caused by the severance therefrom of property 
taken, and shall assume all contracts entered into by the 
licensee with the approval of the commission. The net 
investment of the licensee in the project or projects so 
taken and the amount of such severance damages, if any, 
shall be determined by agreement between the commission 
and the licensee, and in case they can not agree, by pro 
ceedings in equity instituted by the United States in the 
district court of the United States in the district within 
which any such property may be located: Provided, That 
such net investment shall not include or be affected by the 
value of any lands, rights of way, or other property of the 
United States licensed by the commission under this Act, by 
the license, or by good will, going value, or prospective reven 
ues: Provided further, That the values allowed for water 
rights, rights of way, lands, or interest in lands shall not 
be in excess of the actual reasonable cost thereof at the time 
of acquisition by the licensee: Provided, That the right of 
the United States or any State or municipality to take 
over, maintain, and operate any project licensed under the 
act at any time by condemnation proceedings upon payment 
of just compensation is hereby expressly reserved. 

That if the United States does not, at the expiration of 
the original license, exercise its right to take over, maintain, 
and operate any project or projects of the licensee, the com- 
mission is authorized to issue a new license to the original 
licensee upon such terms and conditions as may be author 
ized or required under the then existing laws and regula 
tions, or to issue a new license under said terms and condi 
tions to a new licensee, which license may cover any pro- 
ject or projects covered by the original license, and shall 
be issued on the condition that the new licensee shall, before 
taking possession of such project or projects, pay such 
amount, and assume such contracts as the United States 
is required to do: Provided, That in the event the United 
States does not exercise the right to take over or does not 
issue a license to a new licensee, or issue a new license to 
the original licensee, upon reasonable terms, then the com- 
mission shall issue from year to year an annual license 
to the then licensee under the terms and conditions of the 
original license until the property is taken over or a new 
license is issued as aforesaid. 


Provision is made for the taking over of any project 
by the government in time of war with due recompense 


to the licensees. 
CONTROL OF RATES 


The control of rates is vested in the separate state 
regulatory bodies. The provisions of the law in this 
respect are as follows: 


That as a condition of the license, every licensee here- 
under which is a public-service corporation, or a person, 
association, or corporation owning or operating any proj- 
ect and developing, transmitting, or distributing power 
for sale or use in public service, shall abide by such rea- 
sonable regulation of the services to be rendered to cus- 
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tomers or consumers of power, and of rates and charges 
of payment therefor, as may from time to time be pre 
scribed by any duly constituted agency of the State in which 
the service is rendered or the rate charged. That in case 
of the development, transmission, or distribution, or use 
in public service of power by any licensee hereunder or by 
its customer engaged in public service within a State which 
has not authorized and empowered a commission or other 
agency or agencies within said State to regulate and con- 
trol the services to be rendered by such licensee or by its 
customer engaged in public service, or the rates and 
charges of payment therefor, or the amount or character 
of securities to be issued by any of said parties, it is agreed 
us a condition of such license that jurisdiction is hereby 
conferred upon the commission, upon complaint of any per 
son aggrieved or upon its own initiative, to exercise such 
regulation and control until such time as the State shall 
have provided a commission or other authority for such 
regulation and control: Provided, That the jurisdiction of 
the commission shall cease and determine as to each spe 
cific matter of regulation and control prescribed in this sec 
tion as soon as the State shall have provided a commission 
or other authority for the regulation and control of that 
specific matter. 

That when said power or any part thereof shall enter 
into interstate or foreign commerce the rates charged and 
the service rendered by any such licensee, or by any sub- 
sidiary corporation, the stock of which is owned or controlled 
directly or indirectly by such licensee, or by any person, 
corporation, or association purchasing power from = such 
licensee for sale and distribution or use in public service 
shall be reasonable, nondiscriminatory, and just to the cus 
tomer and all unreasonable discriminatory and unjust rates 
or services are hereby prohibited and declared to be unlaw- 
ful; and whenever any of the States directly concerned has 
not provided a commission or other authority to enforce 
the requirements of this section within such State or to 
regulate and control the amount and character of securities 
to be issued by any of such parties or such States are 
unable to agree through their properly constituted authori- 
ties on the services to be rendered or on the rates or charges 
of payment therefor, or on the amount or character of 
securities to be issued by any of said parties, jurisdiction 
is hereby conferred upon the commission, upon complaint 
of any person aggrieved, upon the request of any State 
concerned, or upon its own initiative to enforce the provi- 
sions of this section, to regulate and control so much of the 
services rendered, and of the rates and charges of payment 
therefor as constitute interstate or foreign commerce and 
to regulate the issuance of securities by the parties included 
within this section, and securities issued by the licensee 
subject to such regulations shall be allowed only for the 
bona fide purpose of financing and conducting the business 
of such licensee. 


Prior permits or valid existing rights-of-way, etc., are 
not to be affected by any of the provisions of the act, 
but any person holding such permits, etc., may apply 
for a license under the terms of the act provided that 
when application is made for a license for a project al- 
ready constructed the fair value of such project deter- 
mined as provided in the act shall for the purposes of 
the act and of. said license be deemed to be the amount 
to be allowed as the net investment of the applicant in 
such project or projects as of the date of such license, 
or as of the date of such determination if license has 
not been issued. Such fair value may in the discre- 
tion of the commission be determined by mutual agree- 
ment between the commission and the applicant, or, in 
case they cannot agree, jurisdiction is conferred upon 
the district court of the United States in the district 
within such project is located upon the application of 
either party to determine the amount of such fair value. 

Special provision for non-navigable waters is made as 
follows: 





208 ENGINEERING 


That any person, association, corporation, State, or mu 
nicipality intending to construct a dam or other project 
works across, along, over, or in any stream or part thereof, 
other than those defined herein as navigable waters, and 
over Which Congress has jurisdiction under its authority to 
reyulate commerce between foreign nations and among the 
several St in their discretion file declaration of 
such intention with the commission, whereupon the commis 
sion shall cause immediate investigation of such proposed 
construction to be made, and if upon investigation it shall 
find that the of interstate or foreign commerce 
would be affeeted by such proposed construction, such per 
son, association, corporation, State, or municipality shall 
hot proceed with such construction until it shall have applied 
for and shall have received a license under the provisions 


ates, may 


interests 


of this Act. If the conimission shall not so find, and if no 
public lands or reservations are affected, permission is 
hereby granted to construct such dam or other project 


works in such stream upon comoliance with State laws 

Nothing in the act is to be construed as affecting the 
laws of the respective states relating to the control, ap 
propriation, use, or distribution of water used in irriga 
tion, or for municipal or other purposes, cr any vested 
rights acquired therein, 

The protection of licensees against the future action 
of Congress is given in the following paragraph: 

That the right to alter, amend, this 
hereby expressly reserved; but no such alteration, amend 
ment, or repeal shall affect any license theretofore issued 
under the of this act, the rights of any 
licensee thereunder 


or repeal act is 


provisions or 


Mailing Case for Water Bacteria Samples 

To avoid the expense of packing water samples for 
bacterial analysis in ice and shipping by express the 
Provincial Board of Health of Quebee has for two years 
past used a mailing case for daily sampling purposes, 
During that time nearly 18,000 samples, principally 
from purification plants, have been handled satisfac 
torily. The and its were described in 
paper presented to the American Water Works Asso 
ciation in June by M. H, MeCrady, chemist and bac 
teriologist, Superior Board of Health of the Province 
of Quebec, Montreal, P. Q. Mr, McCrady has supplied 
the following abstract of his paper: 

Small mailing cases, with four cork-stoppered tubes 
in each, the tubes containing a little concentrated lac 
tose medium, are shipped in lots of 20 or 80 to the 
sample collector, who each day fills the four tubes of 
one case with the water to be examined, Each tube 
is filled only to a mark on the tube, such that 5 c.c. 
of water are placed in the tube. The is 


cause use a 


then 
mailed to the laboratory, where a small inverted vial 
is placed in each tube, the tube tipped to fill the vial 
with the liquid in the tube, and the whole then in 
cubated at 37 deg, C. in the usual manner, to obtain 
a presumptive test for organisms of the Colon group. 
The advantages of this system of sampling and analysis 
are: «1) Slight cost of outfits, as ordinary specimen 
vials constitute the only glassware required. The 
mailing-case is simply the outside can of the usual type 
of sputum mailing case employed by many laboratories. 
(2) Slight cost oftransportation, The case is shipped 
to the laboratory for the insignificant sum of 3c. (8) 
The excellent service of the mails is employed, (4) 
The labor of handling samples at the laboratory is 
reduced to a minimum, for the cases are handled at 
the rate of about one a minute. (5) The slight labor 
involved in collecting samples results in surprising 
regularity in such collection, (6) The results are 


cane 


quantitative, 4 samples of 5 ¢.c. being taken daily. 
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Vertical Curves for Coal Piers 
and Hump Yards 


Sharp Circular and Parabolic Curves Connect + 
Grades of Cable and Gravity Inclines— 
Minimum Radius 82 Ft. 


N DESIGNING the track layout for coal shiy 

piers an important consideration is the radiy 
length of vertical curves at the ends of the steep » 
for cable inclines and gravity tracks, and for the | 
backs where the direction of car travel is reversed 
use of vertical curves under such conditions js 
different from their use on main lines, owing to 
steep grades, the restricted length and the excepti 
operating methods coal As very little | 


ut piers, 


A De ok 


C~ Dock | 


RIG 1 VERTICAL CURVES ON COAL PIER INCLINI 
LEHIGH VALLEY RATLROAD 
lished information on this subject is available the 


following particulars of recent practice will be useful 
for reference, 

To insure safe and free movements of cars over the 
sharp changes in grade, it is necessary to avoid undue 
strain on the center plates or king pins of the truck 
and insure against fouling of brake rigging, hoppe: 
doors or other low hanging parts of cars with the track 
or the cable haulage system. If cars are operated in 
pairs or in trains there is also the factor of possible 
separation of the couplings in passing over the change 
of grade. The profile of grades and curves at each 
pier is selected to suit local conditions of construction 
and operation. In some cases it is the practice to lay out 
the profile of each curve and its adjacent grades on a vers 
large scale and to plot the cars upon this, in order to 
see that there will be no interference. 

On the new coal pier of the Central R.R, of New 
Jersey at Jersey City, N. J., which was described in 
Engineering News-Record, April 15, 1920, p. 759, pat 
abolic, instead of circular, vertical curves are used, each 
offset from the theoretical grade line to the curve 
profile, being proportional to the square of the distance 
from the P.C. or P.T. of the curve. The length of 
curve varies with the grades, Thus, a curve 380 ft 
long connects the 1 per cent gravity track for loaded 
cars With the 12 per cent cable incline and a 35-ft 
curve connects this incline with the level track of the 
car dumping machine, At the end of the level track a 
30-ft. curve connects with the empty descending grade 
(8 per cent from one machine and 11 per cent from 
the other), at the foot of which a 35-ft. curve con 
nects with the 1} per cent ascending grade to the kick 


record or 
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VERT GREEN Wier 
track. A 45-ft. vertical this 1 
cent grade with the 18 per cent grade of the kick- 


This arrangement will be understood by reference 


curve connect 


he profiles in the article mentioned above, 

Circular curves are used at the Buffalo coal pier of 
the Delaware, Lackawanna & Western R.R. The loaded 
cars pass over a curve 21 ft, long from the 2 per cent 
yravity to the 12 per incline the 
of which a curve 24 ft. long and of 200 ft. radiu 
nects with the level track of the car dumper. For 


track cent at head 
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loaded car kickback, however, a curve of 82 ft. radius 
and 82 ft, length used. This appears be the 
minimum radius for vertical curves. Fig. 1 shows 
profiles at two of the coal docks of the Lehigh Valley 
R.R., at Perth Amboy, N, J., where cars are handled 
coupled together. The minimum radius is 264 ft. at 
the head of one incline, as with sharper curves there 
will be trouble from the uncoupling of the cars. For 
cars operated singly this radius could be reduced mate- 
rially, On coal piers of the Norfolk & Western R.R. 
the radius of vertical curves is 200 ft. at the foot of 
the barney or cable incline, 185 ft. from the head of 
the incline into the car dumper and from 185 to 200 ft. 
where cars run by gravity through a’ kickback. 

On the Canton coal pier of the Pennsylvania R.R., 
at Baltimore, Md., the loaded cars run into a kickback 
about 120 ft. long, which is built on a vertical curve of 
405 ft. radius and from which the cars are delivered 
to the cable incline leading to the car dumper. This 
incline has a grade of 13.2 per cent, with vertical curves 
of 288 ft. and 224 ft. at bottom and top, the length of 
curve being about 32 and 27 ft. respectively. On the 
Greenwich coal pier of the same road, at Philadelphia, 
the vertical curves are of 305 to 110 ft. radius, as 
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The sharpest noted for the foot of a cable 
incline is 156 ft. on the car dumping pier of the Phila 
delphia & Reading R.R. at Port Reading, N. J. This 
11 cent 
the of 


through the 


curve 


curve connects a level yard track with the per 
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coal pier tracks, owing to the flatter grades and the 
operating conditions, but their radius is much shorter 
than that of vertical curves on profiles. 
For switching humps the American Railway Engineer 
ing Association recommends three separate profiles for 


main line 


cold, moderate and warm climates, with grades con- 
nected by vertical curves of 1,436 ft., 1,040 ft. and 
674 ft. radius respectively, Profiles of these arrange- 
ments of switching humps (not drawn are 
shown in Fig. 3, which shows also similar profiles of 
the humps at the Niles yard of the Michigan Central 
R.R. and the Markham yard of the Illinois Central R.R, 
(see Engineering News-Record of Jan, 8, 1920, p. 81, 
and Aug. 5, 1918, p. 318). The table 
gives the figures for the two yards mentioned, 

These three profiles represent two types of humps. 
At the Markham yard the summit is a level stretch with 
a vertical curve at each end, but in the other designs 
the summit is formed by a single vertical curve. Fur- 
ther, the Niles profile shows a steepening of the ascend- 
ing slope at its connection with the summit curve, the 
purpose of this arrangement being to close the cars 
together and thus facilitate uncoupling for the gravity 
movement. Parabolic curves are used at the Niles yard, 
the figures in the table and on the cut indicating the 
approximate radii. The break of grade on the descend- 
ing side of the hump of the American Railway 
Engineering Association’s profile is for the locatior 
of track scales, 


to scale) 


foregoing 
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The Surface Shrinkage of Rapid Filter Sand Beds 


A Discussion of the Causes and the ye of the Varying Degree of Adsorptive Power of Sanc 


Grains—Application of Colloid C 


Division Engineer, Division of 
Special Investigations 


emistry Concepts to a Sanitary Engineering Problem 
ABEL WOLMAN AND 


SHEPPARD T. POWELL 
Resident Engineer 


Bureau of Sanitary Engineering Maryland State Department ef Health, Baltimore, Mad. 


HE problems encountered by engineers in the purifi- 
cation of water have been interpreted usually in the 
light of chemical and biological laws. It is only within 
recent years that any explanation, for instance, of 
the mechanism of filtration and the function of the 
sand medium therein has been predicated upon purely 


past few years various phenomena of filter sand action 
which appeared to require some laboratory study. The 
investigation of some of the little-discussed properties 
of sands used in filter beds has been carried out in the 
Bureau of Sanitary Engineering of the Maryland State 
Department of Health under the general supervision 





physico-chemical concepts. 


such a condition as the 
surface contraction of a 
sand bed, therefore, re- 
sults in opening up to the 
water-works engineer an 
interesting and unex- 
plored field of research 
which leads one into the 
strange lands of ceramics, 
agriculture, and theoreti- 
eal physical chemistry. 
The present paper should 
have its interest for the 
filtration engineer not so 
much in the presentation 
of the specific problem of 
sand bed shrinkage, as in 
the development of data 
and concepts borrowed 
from allied sciences. A 
brief survey of the mate- 
rials with which the 
water-works man attempts 
to bring about purification 
of water indicates at once 


The recent occurrence of 


The authors suggest as the cause of the surface shrink- 
age of filter sand beds the presence of highly adsorptive 
sands. A quantitative method for measuring the adsorp- 
tive capacities of sand grains is described. By the use of 
such a measure, it is found that sands, apparently the 
same in character, disclose great differences in activity. 
Current methods of granulometric analysis do not supply 
all of the data which these investigations indicate should 
be known in regard to filter media, since such methods 
measure apparent size and not retentive or adsorptive 
capacity. This latter characteristic is frequently a con- 
comitant of small-size sand grains, but is not necessarily 
of low value in grains of apparently large size or low spe- 
cific area. The presence of highly-adsorptive sand is 
thought to be responsible for sand-bed contraction, since 
similar explanations have been developed in other fields 
to account for the phenomena of contraction, cementation, 
plasticity and cracking. The importance of the fore- 
going observations lies as much in the unforeseen disclosure 
of the powerful internal forces within the sand bed, and 
in the development of a new conception of the variability 
of sands, which usual procedures do not differentiate, as 
in the solution of the special problem of sand-bed shrink- 
age. It is concluded that the adsorptive capacity of 
sands is dependent upon their internal structure and ac- 
tive surface and not upon the presence of so-called col- 
loidal films. Attention is called also to the value of 
studying other engineering problems, such as hydraulic- 
fill dams, subaqueous structures, and highways, from the 


of the chief engineer, Robert B. Morse. The results of 


these preliminary studie: 
are set forth in this paper 
in order that they ma 
elicit further comment 
and study from other in 
vestigators. The findings 
here reported seem to be 
of sufficient importance 
to warrant publication 
even though more experi- 
mental work is desirable 
before the ultimate prac- 
tical significance of all of 
the data becomes appar 
ent. A number of the 
conclusions of the writers 
may appear to be some- 
what hypothetical, but 
their substantiation is 
possible only by the re- 
porting of similar phe- 
nomena and _ empirical 
facts by others. The 
demonstration of scien 


an array of particles of 
colloid dimension so 
striking as to cause one to 
wonder why the usual phenomena encountered have been 
so little studied by intensive colloid chemical methods. 
Within the filter bed there still remains to be probed a 
colloid microcosm of gels of silica, alumina and kindred 
other particles. 

To engineers and scientists in general the data here 
discussed may serve as an introduction to methods of 
interpretation and investigation which as yet are but 
rarely employed. The significance of colloid particles 
in the hydraulic construction of dams, in the location 
of subaqueous structures, in the building of highways, 
in the flotation of ores and in many other engineering 
problems, where the state of subdivision of the ma- 
terials employed frequently determines success or fail- 
ure, cannot be too greatly stressed. The problems de- 
scribed in this paper are not peculiar to the field of fil- 
tration engineering. The underlying principles, though 
specific and restricted in their setting, are common to 
that vast twilight zone, which Ostwald, less than a de- 
cade ago, so aptly named the “world of neglected di- 
mensions.” 

In the course of the routine control of the operation 
of a number of water filtration plants in the State of 
Maryland, there have come to our notice within the 


standpoint of physical chemistry. 





tific theories is limited in 
its scope by the avail- 
ability of correlated and 
pertinent phenomena. 
Only a few of the characteristics of these interesting 
occurrences have been noted by the present writers. 
If simultaneous and confirmatory observations are sug- 
gested by our brief remarks, then much will have been 
accomplished in the clarification of some of the complex 
properties of filter sands. 

Under-Water Contraction or Shrinkage of Filter 
Beds. An extended search of published literature on 
filter sands or allied subjects has failed to produce any 
reference to the occurrence of actual under-water sur- 
face shrinkage of filter sands. In the latter part of 
June, 1919, a study of the operating records of the 
Springfield State Hospital rapid sand filtration plant re- 
vealed the fact that during the week of May 6 to 13, 
1919, the B. Coli contents of both filter bed effluents be- 
came excessive and remained higher than previously, up 
to the time of this writing (January, 1920). This sud- 
den rise in bacterial content was not accompanied by 
any modification in method of operation or by any ap- 
parent change in applied raw water. The abruptness 
of the change is indicated by the bacterial data shown 
in Table I. The accuracy of the analytical findings 
is attested by the fact that the same water after chlo- 
rination revealed no similar rise in B Coli content. 
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1. B. COLI PRESUMPTIVE TESTS IN FILTER EFFLUENT 
MPLES OF SPRINGFIELD STATE HOSPITAL RAPID SAND 
FILTRATION PLANT—1919 


B. Coli per 100 c.c. 
Filter | Filter 2 


0 0 


B. Coli 
Filter | 


per 100 c.c 
Date Filter 2 
July 15 35 5 
0 22 2,400+ 231 
No record esee ° 3 35 
Aug. 5 0 

20 


2,400+- 


Sept. 
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* May 6-13—New sand placed, less on filter 2 than on filter 1. 


+ Aug. 23—Five inches of top sand removed from filter 2. Although no direc- 
tions were given to remove sand from No. | measurements disclosed a loss in 
depth of sand of from 3 to 4in. on No. | following Aug. 23. 


An inspection of the two filter beds during June and 
succeeding months disclosed the following facts: The en 
tire sand bed in each filter had drawn away on all four 
sides from the concrete walls, to distances ranging from 
} to 13 in. in width, and to depths of sand varying in 
filter 1 from 4 to 12 in. and in filter 2 from 2 to 6 in. 
This phenomenon of shrinkage existed under water and 
was apparent by drawing off the water to a depth of 
from 12 to 18 in. above the sand bed. The importance 
of the under-water contraction was immediately ap- 
parent to the observer, since the rate of filtration 
through the open area extending around the four sides 
of the bed was so much greater than through the bed 
proper that definite currents of water flowed with in- 
creased velocity, as shown by the carrying of alum floc 
down the sides instead of through the bed. The inter- 
nal contracting force of the sand bed, in addition, was 
so great that the head of water upon the bed did not 
cause the sand surface to expand but simply spalled 
off portions of corners of the bed causing transverse 
cracks of great size within the bed. The intensity of 
this internal force was further demonstrated in the 
back-washing of the bed with a high velocity wash. The 
entire bed was lifted up by the incoming wash-water 
and raised without breaking, while the water gushed 
around the open spaces on the sides until the weight 
of the bed itself caused its collapse. After complete 
washing, the sand beds usually returned to fairly nor- 
mal condition, although the existence of a circumferen- 
tial crack was apparent. A number of inspections of 
the beds in succeeding months, while the investigation 
was being carried on, disclosed a continuation of the 
same phenomena. 

The amount of the under-water shrinkage may be 
arrived at in the following manner: Each of the filter 
units is 8 by 11 ft. in surface area. With an average 
contraction on all four sides of 1 in. the total percentage 
shrinkage in surface area would be approximately 3.5. 
The minimum shrinkage observed was about 1.8 per cent 
and the maximum, with cracks of 14 in., about 5.3 per 
cent. Approximately the same percentage shrinkage 
has been observed in a number of filter beds in another 
plant in Maryland. In this latter plant the filter areas 
are many times greater than in the Springfield plant, 
but the percent of shrinkage of surface is about the 
same. The absolute value of the percentage shrinkage, 


although significant, as giving the reduction of effective 
filtration area, is not as important as its resulting effect 
in permitting more than its proportionate part of the 
water to flow through the cracks. This latter fact should 
not be lost sight of in considering a quantity such as 
1.8 per cent as mathematically insignificant. 

An inquiry into the events preceeding the appear- 
ance of under-water contraction disclosed the fact that 
during the week of May 6, owing to the progressive loss 
of sand on the beds during previous months, the operator 
placed new sand on filters 1 and 2 to depths of 8 and 4 
in. respectively. Some weeks previous to this time he 
forwarded to the Bureau of Sanitary Engineering a 
sample of sand for mechanical analysis, which he pro- 
posed using for replenishing the beds. This sand was 
condemned on account of the presence of excessive 
amounts of fine material and the operator was so in- 
formed. He asserted, however, that the condemned 
sand was not used, but that some of the left-over sand, 
originally used for the beds, had been placed. Samples 
of this left-over sand, other than that on the bed, the 
operator was unable to locate. The sudden appearance 
of shrinkage, differing in depths in the two beds 
roughly in accordance with the amounts of new sand 
placed, led us to believe that this new sand, whether 
the condemned or otherwise, was responsible, in a meas- 
ure at least, for the phenomenon observed. The gran- 
ulometric analyses ‘of the condemned and of the top 
sand in place after May 13 are shown on Table II. 


TABLE II, GRANULOMETRIC ANALYSES OF SPRINGFIELD STATI 
HOSPITAL SANDS 


Per Cent Passing Sieve Numbers and Retained on Next 
Higher Sieve 

| 80 50 40 

1.8 1.6 15.8 30.6 

0.0 0.2 0.6 18.0 


Source 200 
Condemned sand... 0.0 
Top sand (washed) 0.0 


30 20 10 
34.6 ’ 2.0 
76.6 


The adhesive property of the top sand on the filter 
beds at Springfield was apparent physically when a 
handful of the sand was taken up. Ordinary moist 
clean filter sand, when clasped in the hand, falls apart 
in numerous grains when the clasping pressure is re- 
leased, but the filter sands of those beds where shrink- 
age has been observed, under a similar release of hand 
pressure, retain well their ball form and adhere strongly 
to the rest of the mass of sand, which has a marked 
degree of plasticity and stickiness, foreign to sandy 
media of most filter beds. It is interesting to recall at 
this point Clark’s reference in a different connection 
(1894 annual report of the Massachusetts State Board 
of Health) to the marked pasty feeling and appearance, 
when wet, of a white North Carolina sand of effective 
size of 0.20 mm. In his discussion he refers to the fact 
that this white sand behaved in a manner similar to 
cement; that when dried after saturation with water 
the sand grains cling together in lumps; and that the 
cementing of this white sand was greater than in 
any other examined. Although not emphasizing the 
significance of his observations, Clark pointed out the 
importance of the great cohesion of particles of 
some sands under favorable conditions. In the dis- 
cussion to follow the reader will be able to fit Clark’s 
observations into the general hypothesis regarding the 
cause or causes of under-water shrinkage. 

The reader may well ask at this point why the study 
of the filter sands was pursued to the exclusion of other 
factors in the attempt to arrive at a solution of the 
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The reasons for this decision 


problem 
appear in the fact that the sand in the Springfield in- 
stance was the only factor which varied during the 
period of transition from absence to appearance of con- 


of shrinkage. 


traction and that, in the other plant where the sand 
shrinkage was observed, all the operating and structural 
features were similar to those existent in plants show- 
ing no shrinkage, excepting that there were marked 
differences in the character of sands originally used 
in the beds. There was, in addition, no reason to con- 
sider the applied water in either of the two plants, as 
peculiar, since a study of the analyses and watersheds 
of the streams (which are 25 to 30 miles apart) dis- 
closed nothing different, as indicated by tests now 
available, from other streams in the State. 
Hypothesis Regarding the Cause of Under-Water 
Shrinkage of Filter Beds. The observation of the var- 
ious conditions described above led to the formulation of 
hypotheses regarding the cause of causes of the shrink- 
age of the sand beds. A preliminary microscopic ex- 
amination of a number of filter sands in comparison 
with the Springfield sand disclosed a characteristic film 
on the grains of the latter, after persistent washing, 
which was not apparent on other sands. This film, how- 
ever, Was not apparent on the sands of the beds of the 
other plant where shrinkage had occurred, so that the 
presence of a colloidal film of itself did not appear to of- 
fer sufficient proof of the unusual adhesive property of 
the sands under discussion. The action of the sand bed 
itself, however, seemed to require for explanation the 
following reasoning: The sand showed actual shrink- 
age, plasticity and cementation. These could be brought 
about, under the conditions, only by the existence of 
some internal force or adhesive property of the sand 
itself, which would consist in the pulling together or 
attracting of other sand particles. Such an internal 
force would have to be predicated upon an unusually 
high adsorptive power of the sand, aided by the cement- 
ing material or matrix, the coagulant. Since the latter 
is present in all plants, its mere presence would not be 
responsible for the shrinkage, but it would require in 
addition the nucleus of an active structure of a sand 












showing high internal interfacial attractive forces 
develop the evidence in support of the above hyp 
ses, it will be necessary to inquire into (1) the na 
of the causes which produce in other substances shri 
age, cementation, plasticity and bonding power, 
the variation of the adsorptive properties of differ, 
sands, and (3) the magnitude of the adsorptive fo) 
of the “shrinkage” sands in ;elation to that of “ny 
shrinkage” sands. 

Shrinkage, Cementation, etc. in Substances Oth, 
than Sand. Considerable study has been devoted 
past years to the causes of shrinkage, plasticity, et 
in clays. The evidence so far adduced appears to wi: 
rant the following ccnclusions, adapted from the studi. 
of Ashley’: 

(a) Clay 
loid gel. 

(b) The sources of the colloid matter are organic ar 
inorganic, principally colloidal silicates and silica, less con 
monly alumnia and ferric oxide. 

(c) Adsorption, the property colloids have of takin, 
other substances out of solution or suspension, may } 
measured by the degree of removal of color from certai: 
dyes by clays. 

(d) The adsorption of a dye by clays gives an approx: 
mate measure of plasticity. 

(e) The air shrinkage of clays varies with the amount 
of colloids present in a clay, as measured by the dye adsorp 
tion. This condition is illustrated graphically in Fig. 1 

(f) The amount of colloids in clays, as determined by dy: 
adsorption, roughly varies with the surface-factor or tota! 
surface areas of clays. 

Ashley’ further states that air shrinkage and plastic- 
ity are highest with high colloidal matter, while in- 
creased fineness of grain in a clay results in increased 
air shrinkage. Colloidal alumina, for instance, is some- 
times added to clays in order to assist in the cementing 
properties and in the increase of air shrinkage’. It is 
clear that the ceramists have dealt So far with the 
phenomenon of air shrinkage, but it is believed that 
the presentation of later data will indicate that the 
theories underlying the air-shrinkage of materials are 
also concordant with the explanations of shrinkage of 
filter sands under water. 
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Cushman’ confirms Ashley’s hypothesis regarding the 
\.cticity and shrinkage of clays by his determination 
of the fact that mixtures of solutions of alum and sod- 
, silicate (both colloids) increase the plasticity and 
ukage or binding power of clays. It is his opinion 
thet both plasticity and binding power are merely 
festations of a colloid modification of matter which 
exists in rocks and clays. In the same way, he correlates’ 
» cementing power of rock powders with the plasticity 
‘clays and ascribes this power to the amorphous col- 
loid structure of the particles of rock. 

\n interesting example of shinkage of substances in 
contact with a liquid is the phenomenon, scientifically 
termed “syneresis,” or the separation of water solu- 
tions from highly hydrated substances such as silicic 

d gels. Holmes, Kaufmann and Nicholas’ describe 
the relatively enormous contraction of a silicic acid gel 
in a glass container lined with vaseline, to prevent the 
adherence of the gel to the glass so that the gel would 
be free to contract. In such contraction the gel simply 
squeezed out a volume of liquid equal to the decrease in 
volume of the gel. That this internal contracting force 
is dynamically powerful is indicated by the statement 
of Holmes et al’ that “a paper-thin glass bulb, unlined 
with vaseline, was filled with the gel mixture and on 
setting, the gel contracted so powerfully that the glass 
caved in.” This powerful contracting force was not ac- 
companied by evaporation of any of the liquor on and 
in the gel, since the glass tubes were so sealed as to 
prevent such evaporation. It is important to call at- 
tention at this point to the conclusion of the above au- 
thors that the degree of syneresis or contraction of 
spherical gels closely parallels the change in the rela- 
tion of surface to volume, or that syneresis varies di- 
rectly as the free surface. The significance of this ob- 
servation, in this instance, as well as in the explanation 
of the shrinkage of clays as due to the colloids (particles 
of great specific surface), will be more apparent in 
the discussion of the problem of filter sands. 

It is of value, in discussing these factors of shrink- 
age, to refer to another field of science where the pecu- 
liar properties of sands have occasioned much thought 
and experimentation. Some ten years ago, Thompson" 
discussed, before the American Society of Civil Engi- 
neers, certain peculiarities of sands which had resulted 
in the failure of concrete structures in which they had 
been used. He described the failure of mortars to har- 
den when certain sands were used, concluded that such 
defective sands contained excessive vegetable organic 
materials, and established tentative limits for organic 
material above which sands should not go if they were 
to be free from injurious effects. This same colloidal 
film, as a deterrent to the development of a union be- 
tween cement and sand grains, was later discussed by 
Freeman, Free and Gaines’ in separate articles. Gaines 
further explained the failure of cements to harden with 
certain sands as due to the retardation of reaction by 
colloidal films on the sand and to “steric” or structural 
hindrance, whereby substances accumulate on the sur- 
face of sand, due to adsorption, and prevent or retard 
chemical action with the cement. 

The Adsorptive Power of Sand Grains. In all of the 
discussions presented above, the explanations of various 
phenomena dealing with plasticity, bonding power, 
shrinkage, negative and positive cementation have been 
reduced apparently to the effect of one primary action, 





common to the problems of ceramics, structures, high- 
ways, and specific physical chemistry, namely, adsorptive 
power. This adsorptive power in turn has been pred- 
icated by different writers upon the factors of col- 
loidal surface film and upon specific surface area or 
character. It appears that the same property which 
increases plasticity of clays, binding power of rock 
powders and retards formation of concrete with cer- 
tain sands, may be responsible for the peculiar action 
of the sand beds under discussion. 

What then is the adsorptive capacity of sand grains 
and how may it be measured? The simplest procedure 
which we have been able to make use of for the deter- 
mination of the adsorptive power of sands consists 
of determining the amount of color removed from a 
standard dye by a definite weight of a sand. Since 
the character of both the dye and the sand influences 
the color removals, the selection of a proper coloring 
material is important. For our purposes, the organic 
dye, malachite green, was chosen, since it had already 
been used successfully by Ashley’ for similar purposes 
and since it is a basic dye. The basic dyes in general 
are electropositive while sand has a negative charge, so 
that malachite green would serve as an effective reagent 
for measuring comparative adsorption. Chamot also 
has pointed out that an excellent selective stain for 
gelatinous silica is malachite green. There is reason 
to believe that the values obtained with this dye may 
be correlated with the attractive forces of sands for 
aluminum hydroxide and, therefore, our results should 
reflect the action within the sand beds. 

In measuring the removal of color from dyes, or the 
adsorbability of sands, the following standard proced- 
ure was adopted: The upper and lower amounts of 
sand and dye were found which would give most con- 
venient proportions to obtain the readings between the 
wide ranges of results. In each experiment 100 grams 
of the dry sand to be tested were shaken 50 times 
with 250 c.c. of a 0.001 per cent distilled water solution 
of malachite green. This flask was then allowed to 
stand 24 hours to permit the fine material in the sand 
to settle. At the end of 24 hours 50 c.c. of the super- 
natant liquid were removed and matched in Nessler 
tubes against standard solutions of the dye to deter- 
mine the strength of the residual color. The standard 
color was given an arbitrary value of 1000 units (the 
reciprocal of the percentage strength) so that the 
residual colors would range from 0 to 1000 units, de- 
pending upon the degree of adsorption. 

The preliminary determination of relative adsorp- 
tion of different sands in this manner was independent 
of the causes of such adsorption. It was our purpose, 
(1) to determine how much different sands vary in 
their adsorptive. power (as measured by our arbitrary 
method), and (2) to attempt to discover the causes of 
such variations as might appear. The first sand ex- 
amined in the manner described above was the Spring- 
field sand originally condemned by this Bureau. This 
sand removed 994 units of color. A sample of the sand 
originally placed on the bed of another plant, where 
marked shrinkage had occurred, adsorbed 1000 units 
of dye, removing all trace of color. Contrasted with 
these two sands is a third sand, used on a bed where 
no shrinkage was apparent, which removed only 180 
and left 820 units of dye, and a fourth sand, with no 
shrinkage, which removed only 400 units. 
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The above extreme variation in the adsoptive proper- 
ties of these four sands led us to an examination of 
some twenty other sands from different localities, some 
in use on filter beds and others projected for use. The 
results obtained on these samples of clean dry sand 
are shown in Table III. It is interesting to note the 
extreme variations in filter sands in respect to their 





Iul, A COMPARISON OF 


TABLE ADSORPTIVE CAPACITIES ANI 

SURFACE AREAS OF VARIOUS CLEAN UNUSED FILTER SANDS 

Sq.Ft. Surface 
Unite Dye ' nite Dye Area per 

lab No Remaimong Adsorbed 100 Lb *Ratio 
18067 820 180 1,710 0 000 
18008 000 400 1,925 0 37 
18069 28 972 1,820 0 28 
1ROK4 400 600 800 0 07 
1Ro32 0 1,000 2,570 0 66 
18073 —I 32 968 1,830 019 
18074--11 70 930 1,790 019 
18075 -11T 6 904 1,625 0 008 
18076--IV 60 940 2,530 0 552 
18077--V 200 800 1,400 0 007 
18078 -VI 70 980 1,985 0 410 
18079--VIT 120 BAO 1,740 0 18 
18080-——-VITT 40 900 2,245 0 52 
1808! IX 110 890 1,810 0 28 
18083 40 900 2,540 0 59 
18300--N\ 0 1,000 1,830 0 20 
iBsot—NVI 400 600 1,560 0 007 
18302-—-NVII 40 900 2,160 0 54 
18303 NVI 100 900 2,125 0 42 
18304-—-XIX 0 970 2,000 0 69 
186078 120 880 1,475 0 21 
18001 6 994 3,325 0 84 
18739 70 940 4,280 0 91 


Ratio OR) of surface area of per cent passing No, 35 sieve to surface area of 
total sample 


adsorbability. A great proportion of those samples 
showing high adsorption in Table III have not been 
placed in filters so that their actual shrinkage factor is 
not available for discussion. It is highly pertinent, 
however, to point out that the two sands, taken from 
entirely different sources and used in two widely sep- 
arated plants, which show peculiar shrinkage also show 
the highest adsorptive capacity of any of the samples 
It is possible at least that the explanation of 
the shrinkage phenomenon lies in this property. 

The Possible Causes of Variation in Adsorptive 
Power. The data in Table III answer the first of our 
questions regarding filter sands, namely, what is the 
quantitative variation in adsorptive power of sands. 
There still remains the problem of determining the fac- 
tor or factors which predetermine the relative adsorp- 
tion of dyestuffs by substances. Hatschek’ states that 
“the amount of a substance adsorbed, other things be- 
ing equal, is proportional to the active surface of the 
adsorbent.” In other words, we shall expect that the 
greater the specific surface of a sand the greater will 
be its adsorptive capacity. The validity of this con- 
clusion may be tested by comparing the sizes of dif- 
ferent sands with their adsorptive capacities. A study 
of the surface areas of sands, clays and rock powders 
of spherical and cubical shape by Purdy” and many years 
later by Edwards" and Young” has shown that the 
surface areas of the particles per unit volume vary in- 
versely as the diameters of the particles. In other 
words, a particle of sand having a diameter of 0.2 mm. 
has a surface factor of 5, while one having a diameter 
of 0.8 mm. has a relative surface factor of 1.25. Young 
has developed the method of calculating surface areas 
to a further degree by the use of the granulometric 
analysis of sands. This method, a description of which 
would require too much space and which may be found 
in the aforementioned discussion, has been adopted by 
the present writers for the calculation of the surface 
areas in square feet per 100 lb. of sand, from the me- 
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chanical analysis of the sands used in this study. Yo 
relative values for surface areas do not differ 
much from those obtained by Purdy and other inves 
tors. 

The values obtained in the calculations of 
surface areas (shown in Table III) indicate that iy 
sands studied the total surface areas per 100 lb, \ 
from 860 to 3,325 sq.ft. The variations in charact,) 
surface area are, of course, not taken into accoun! 
the method described. For instance, sample 138.) 
shows a surface area of only 860 sq.ft. per 100 Ib., } 
also has a relatively high adsorptive capacity. Sam) 
18,084 happens to be a coal filter medium of gr 
effective size and more than usual specific surface « 
account of its slab-shaped irregular surface. It 
apparent, however, from a study of Table III that 
great correlation exists between total surface areas x: 
adsorptive capacities. But it is important to remen 
ber that this correlation probably is masked due 
the inclusion in the above figures of the areas of lary: 
particles which show only slight adsorption. 

A better measure of the effect of specific area upon 
adsorption, therefore, should be a comparison between 
adsorptions and the ratios (R) of the surface areas o{ 
the finer grains in a sample to the total area of the 
sample. This last ratio (R) would indicate whethe: 
two total surface areas, both large, are made up entire!) 
of large particles or, what is most important, of effec- 
tive adsorptive small particles. When these ratios (}) 
are calculated by taking the ratio of the area of all the 
particles passing sieve 35 to the total area of all the 
particles in the sample, we get a different picture of the 
situation. In Fig. 2 the values of & have been plotted 
against “units of dye remaining.” It is apparent from 
these results that a definite correlation exists between 
proportion of fine material in the sand and adsorptive 
power. From the meager data available it is difficult 
to indicate the exact value of R at which the flexure in 
the curve takes place, but it is clear that the adsorptive 
power decreases gradually with sharp decrease in values 
of R up to a critical value of R where adsorbability 
changes very rapidly. The above correlation between 
the relative area of sand grain and adsorptive capacit) 
may be further demonstrated by the evaluation of the 
coefficient of correlation” between the actual percent- 
age of material passing a No. 35 sieve and the num- 
ber of units of dye remaining. The coefficient of corre- 
lation measures mathematically the degree of relation- 
ship between two variables. Its numerical value may 
lie between —1 and -+-1, denoting perfect inverse and 
direct correlation respectively. In the case under dis- 
cussion, the coefficient of correlation was found to be 
about —0.5, denoting good or high inverse correlation 
between residual dye and proportion of fine sand. (This 
same finding has been reported in different connections 
by Dreaper and Davis and by Bradley, whose 
results are shown in Fig. 3.) The value of —0.5 may be 
considered excellent in view of the wide variation in 
character of the sands tested and of the rough methods 
of measurement of the factors correlated. It appears 
from the preceding discussion that the usual “effective 
size” values still play an important part as a diagnostic 
index of this additional characteristic of sand, although 
we are not prepared to state as yet what critical values 
of “effective size” should be considered as marking the 
transition point between shrinkage and non-shrinkage 
of sand beds. Such a critical value must be determined 
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analysis of empirical data accumulated from 
nt plants and by independent observers. 

‘his connection, it is interesting to point out that 
ix filter beds in two different plants which show 
eatest shrinkage of 38 beds studied (all of which 

acted more or less in comparison with numerous 
non-shrinkage beds) originally contained sands 
ng the following recorded characteristics : 


0 27 
2.04 


Size . 0.31 0.33 
ty coefficient 1 96 179 


0.33 0 23 
177 | 80 


0.27 
a. 
(he importance of this observation is apparent when 
mentioned that, after two to four years operation 

» the five older beds), examination of the beds showed 
upper layers of sand, varying to depths of 3 to 4 in., of 

es finer than 0.28 mm. 

\Ithough the importance of size and large specific 
area have been stressed in the above discussion, it must 
be pointed out that high adsorption may occur with ma- 
terials such as sand, even when the apparent size (by 
yranulometric analysis) is great and the specific area 
per unit weight apparently low. We use these terms ad- 
visedly, since adsorption is a function of large internal 
active surface which often is not indicated by the usual 
mechanical analysis. Three striking examples of this 
active internal surface are mentioned briefly to illus- 
trate the danger of pinning all our faith to the “effec- 
tive size” only. One of these, the coal filter medium, 
has been referred to earlier in the discussion. This 
material showed adsorption excessive in proportion to 
its effective size (0.8 mm.). A second example is that 
of a standard Ottawa sand of about 0.5 mm. effective 
size, 100 grams of which adsorbed 988 units of dye, 
comparable with the adsorption of a normal sand of 
effective size of about 0.25 mm. 

The importance of great internal surface in determin- 
ing adsorptive capacity is brought out most clearly by 
an experiment carried out upon a synthetic  silicon- 
dioxide, supplied through the courtesy of Professor 
Patrick of the Department of Physical Chemistry of 
the Johns Hopkins University. The material used by 
us has an effective size of over 0.5 mm. but is character- 
ized by an exceedingly great internal surface consisting 
of minute capillary tubules which have the power of 
adsorbing vast quantities of gases and liquids to approx- 
imately 30 to 40 per cent of its own weight. Eighteen 
grams of this silicon dioxide adsorb completely 1,000 
units of the dye used in our experiments. In other 
words, 18 grams of this material are equivalent in 
adsorptive capacity to 100 grams of the sand which 
showed excessive shrinkage and, incidentally, low effec- 
tive size. The possible practical significance of the 
above relationship will be pointed out later. It need be 
emphasized only, at this point, that much caution should 
be used in reasoning from apparent size of grain to 
adsorptive capacity. 

The Colloidal Film on Sand Grains and Organic 
Impurities in Sands. It is not believed that the mere 
presence or absence of a colloidal organic film on sand 
grains plays an important part in predetermining either 
their adsorption or shrinkage, since no definite corre- 
lation could be established between the presence of film 
or organic content and adsorptive capacity or cementa- 
tion. The organic contents were determined in two 
ways, by the so-called Abrams-Harder test”, and by 
the determination of oxidizable matter in sands by 
ignition. (The Abrams-Harder test consists of treating 
a known weight of sand with a dilute solution of sodium 
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hydroxide and observing the resultant color after the 
mixture has been allowed to stand 24 hours. The in 
tensity of approximate measure of the 
amount of organic impurities present.) It was found, 
in the case of one of the sands which showed high 
adsorption and excessive shrinkage, that the organic 
content by both of the above tests was excessive and 
this was confirmed by the presence of a heavy collodial 
film on the grains, which was easily to be detected under 
the microscope. The same thing, however, did not hold 
with respect to the other high-shrinkage sand and 
similar discrepancies appeared in other sands. (That 
cementation of particles is possible without the presence 
of organic film is further demonstrated by the work 


color is an 


of Jensen“ on the phenomenon of “plowsole”’.) — Al- 
though the Abrams-Harder test for organic impuri- 
ties in sands may not disclose any real information 


regarding adsorption and shrinkage, yet its simplicity 
should recommend it highly to the water-works investi- 
gator for further correlated study. 

Concluding Observations on Adsorption Sand 
Grains. It is postulated frequently in textbooks and in 
other discussions of water filtration problems that it is 
desirable to use filter sands of high adsorptive power. 
Chamot", for instance, states in one of his interesting 
addresses that “the sanitary engineer in writing his 
specifications for sand beds ought to be able to include 
details looking toward the use of a filter medium of high 
adsorptive power.” It is pertinent to ask, in the light 
of the possible correlation between high adsorption and 
shrinkage, with its attendant evils, whether the gain by 
the use of high adsorptive sands is not offset by the 
objectionable features? If high adsorptive capacity 
results in cementation, shrinkage, plasticity and cracking 
effects, is it desirable to specify high adsorption. Con- 
siderable remains to be done, of course, in the way of 
demonstrating the action of adsorptive sands in rapid 
sand filtration plants under varying conditions before 
the above question may be definitely answered. Pre- 
liminary findings, however, indicate that under the con- 
ditions peculiar to rapid sand filtration plants, high 
adsorption would not be entirely a desirable attribute 
of the sand medium. 

The interesting relation between fineness of sand 
grain and adsorptive power also leads to the conclusion 
that, in those beds initially supplied with a proportion 
of fine sand, the finer particles do not appear to be 
washed out after years of use. It is stated often that 
a medium containing fine material may be used on a 
rapid sand bed, since successive washing will eliminate 
the finer grains. It is not believed that this gradual 
elimination actually takes place, for it has been found in 
our study of the 34 filter beds, showing varying degrees 
of actual shrinkage, that the bed showed the highest 
shrinkage which had had originally a fair quota of the 
finest sand. Even though this particular bed had been 
in use over several years, the objectionable effects of 
the fine material have not yet been removed. This 
would seem to indicate that the highly adsorptive sand 
was still in place. The possible reason for its persis- 
tency may well have its origin in the fact that, owing 
to its high adsorptive capacity, it seizes floc and other 
material and, hence, when backwashed, acts as particles 
of similar and large size owing to its accumulation of 
foreign substances. 

It is suggested also that the existence of patches of 
highly adsorptive sand, of either small size or unusually 


by 











ees 





SS TTF wW0O“MhmWOS See 


216 ENGINEERING 


NEWS-RECORD 


Vol. 85, 


TT Orv" oO eee 


active surface, may be responsible for the formation of 
the objectionable and tenacious mud balls with which 
filter operators frequently are troubled. It is con- 
ceivable that such nuclei in a bed might react in such 
manner as to produce the above mentioned phenomenon, 
but here, too, experimentation is still much behind the 
practical problem. Attributing the formation of mud 
balls to faulty design of wash water systems does not 
explain the frequent development of mud balls where 
washing arrangements are apparently excellent. 

In passing, mention should be made of a field of filtra- 
tion where the highly adsorptive sand may and should 
possibly be specified. In the drifting-sand process of 
water filtration, at least a part of the purification is 
effected through the adsorptive power of sand grains. 
We are not aware, however, that this knowledge has lea 
to any newer specification for sand grains to be used in 
the drifting portion of the bed. It would seem that such 
sands would be chosen for their increased adsorptive 
capacity over normal sands, and it might be desirable 
even to try experimentally some such medium as the 
synthetic silicon-dioxide already mentioned in this 
paper. Where the desideratum is almost entirely attrac- 
tive and retentive capacity, as in the drifting-sand 
medium, it may be economy to purchase a more 
expensive, but a more powerfully activated, medium. 

In conclusion, the writers wish to state that the com- 
ments and observations here set forth upon the adsorp- 
tive and colloidal properties of sands and their practical 
importance should be received as preliminary inquiries 
into a complex field, rather than as final and definite 
conclusions supported by a paucity of data. The phe- 
nomenon of under-water shrinkage of sand beds no 
doubt is intimately influenced by a series of factors, in 
which coagulant, alge, characteristics of applied water, 
etc., have considerable importance, but it is our belief 
that the nature of the filter medium itself plays a pro- 
dominating part or else the contraction phenomenon 
should be common to all plants. If this discussion 
should bring forth more experimentation upon the com- 


plex problems of the mechanism of filtration and the . 


function of the sand medium therein, it will have served 
its purpose completely. 

The writers take much pleasure in publicly thanking 
for their valuable aid in the preparation of the above 
discussion the following persons: Miss Burroughs, 
assistant chemist, Maryland State Department of 
Health, who is responsible for the analytical determina- 
tions of the adsorptive capacities of the different sands; 
Professor Patrick, of the department of physical chem- 
istry of the Johns Hopkins University, who discussed 
with the writers their hypotheses and who suggested 
the experiment with the synthetic silicon dioxide; Mr. 
Bayliss, chemist of the Baltimore city water filtration 
plant, whose criticism of the final discussion was most 
helpful; Mr. Hannan, chemist of the Toronto filtration 
plant, who discussed in detail the final paper and offered 
a number of valuable suggestions as to context and 
additions to confirmatory references; Mr. Howard, bac- 
teriologist of the Toronto filtration plant, who read and 
criticized the final manuscript. 
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Grade-Crossing Removal Progress at Syracuse 


Removal of the railway tracks at Syracuse, N. Y., and 
the utilization of the old Erie Canal bed there has been 
a project under consideration for a number of years, 
but it has been held up by general delay due to the war. 
The acquisition of the, canal bank through the city is 
an essential preliminary to the grade-crossing elimi- 
nation project. The Common Council in 1919 de- 
clared the intention of the City to take over all of 
the canal lands in the city which are to be abandoned 
and to make application to the Land Board pursuant 
to. the provision of the so-called Walters Act of 
1916. This act has recently been amended so as to 
enable the City to dispose of such canal lands as 
it might acquire and not use for public purpose. The 
city charter provided that such property shall not be 
disposed of at public sale, a method which it is thought 
would be disadvantageous in this case. The amend- 
ment which has been signed recently by Governor Smith 
provides that the land may be disposed of at “public 
or private sale.” The Land Board has caused an ap- 
praisal of the land to be made, though the valuation has 
not yet been made public. It is probable that the 
next step will be a request from the city to the Canal 
Board to abandon formally the canal land. This being 
done, the City has to take the necessary steps within 
four months to raise the money to acquire the land. 
The City, it is understood, is still definitely in favor 
of the so-called Arnold scheme for grade-crossing re- 
moval as reported in 1915. In this scheme the old bed 
of the Erie Canal is utilized extensively to provide a 
depressed way through the city for the railroad tracks. 
While it is locally reported that the railroad is in oppo- 
sition to this scheme, no definite action can be taken 
until the City presents to the railroad company a tenta- 
tive contract based on the depression scheme. It is 
expected that this will be undertaken in the not distant 
future, 
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The British Government’s Huge Housing Scheme 


; } BY ( 
Sf NG NEWS-RECORD 


»yEFERENCE has been made in the columns of En- 
gineering News-Record to the restriction of “luxury 
nstruction” in England in order to allow the build- 
of dwellings to proceed. What has been said, how- 
er, conveys no adequate impression of the magnitude 
the housing enterprise which is being promoted and 
ibsidized by the Imperial Government. 


—--—— 


problem, the planning of the new villages and subdivi- 
sions is a city-planning or city-engineering problem of 
great total magnitude; the building of many small struc- 
tures in a given area offers opportunity for skillful con- 
struction organization; the work is largely in the hands 
of engineers—in fact, some of the city engineers serve 
also as directors of housing; the scheme is a state 


BRICK AND STONE DWELLINGS OF HOUSING SCHEME IN EDINBURGH 


To the week ended May 22, plans had been approved 
by the Ministry of Health for no less than 184,000 
houses. These approvals involve 3,700 separate schemes, 
covering 48,000 acres of land. Tenders had then been 
approved for 102,000 houses, and the chief architect 
of the Ministry, Mr. Raymond Unwin, estimated that 
between 30,000 and 40,000 houses were then under way. 
None of these figures include houses being built by 
private owners or speculative builders, but only those 
included in municipal housing projects. By “house” is 
meant not necessarily a detached single-family dwelling, 
but the apartment for one family. A four-family build- 
ing, therefore, would be rated in the above figures as 
four houses. 

There are various points of interest for American 
readers: While each building is a simple construction 


financing plan that goes far bevond what has hitherto 
been considered the province of government either in 
Europe or in America; and, lastly, the Government 
deems the housing situation so urgent that it is curtail- 
ing unnecessary interfering construction. 

Cities and villages in order to get the Government’s 
subsidy must agree for 60 years to raise for housing 
one penny in the pound Sterling of taxable value. The 
taxable value, by the way, is not the market value of 
the property, but the annual rental thereof. Against 
the annual and fixed charges the cities will credit the 
rents and the proceeds of the one-penny tax. Whatever 
loss is shown will be paid by the Government. 

The Government does not lend money to the large? 
communities for building operations, but since it has 
guaranteed to pay the losses, the bonds virtually are 
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yuaranteed and the large cities have had no difficulty 

in disposing of housing bonds bearing 6 per cent inter- 
est. The smaller communities will be permitted to 
borrow from the Government. 

In addition to this scheme, outright grants are made 
to individual owners and to speculative builders who put 
up houses having 1,400 sq.ft. of floor space or less. These 
grants, which are in cash, varied from £180 to £160 
per house, depending on size, but these limiting figures 
have recently been increased to £230 and £260 respec- 
tively. In other words, if one builds a modest house, 
the Government will contribute from $1,150 to $1,300 
toward the cost. The buildings, like those in the mu- 
nicipal schemes, must be of permanent construction and 
the plans must be approved by the Ministry of Health. 

An additional feature of the housing scheme is that 
“public utility societies,” which engage in building and 
limit their profits to 6 per cent per annum, can borrow 
75 per cent of their capital from the Government and 
in addition are given a grant of 50 per cent of their 
capital charges for 7 years and 380 per cent for the 
ensuing 48 years. 

While the communities are coming into the scheme in 
large numbers, the individual, whether speculative 
builder or owner, is not. He fears that the inevitable 
drop in values will more than wipe out the Government’s 
subsidy. Building costs now are more than twice what 
they were before the war. 

Obviously, the Government is likely to incur a heavy 
expenditure under the plan. Already rentals are being 
fixed which show a heavy annual loss, such rentals neces- 
sarily being based on those of nearly pre-war buildings. 
The estimates of the direct grants and the losses run 
into hundreds of millions of pounds, and the financial 
features have been widely condemned. Those who dis- 
approve them admit generally that they are unable to 
suggest any better scheme. It is admitted that the 
housing situation is very serious and that the Govern- 
ment must take it in hand. The trouble is traceable 
not merely to discontinuance of house construction dur- 
ing the war, but to the cessation of speculative building 
after the passage of a law in 1910, fathered by Lloyd 
George, taxing away the “unearned increment” in prop- 
erty values. Even before the war the Government had 
been lending money on housing schemes but had not 
granted subsidies. One of the remedies proposed for 
the situation is the repeal of the act of 1910, but that 
proposal seems to find little favor with the powers 
that be. 

The character of house contemplated by the authori- 
ties is indicated by the limitation of grants to houses 
having 1,400 sq.ft. of floor area or less, with a maximum 

of two living rooms (usually a combined living and din- 
ing room and a parlor) and four bedrooms. A bathroom 
and a scullery, or small kitchen, are always included but 
are not counted as “rooms” when, say, a six-room house 
is referred to. 

The average price of the tenders to date I was not 
able to learn, but for the first 30,000 houses was £796. 
These were not all of the maximum size; in fact, they 
are more likely to be of the one-living-room- three-bed- 
room type. These figures include the cost of the build- 
ing and the necessary land, paving and sewers, but not 
of the paying utilities such as the water, gas and elec- 
tric mains. In general it is expected that the cost will 
be about £1,000 per house. 
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Some of the schemes, notably one at London wu: 
the London County Council, run into tremendous 
ures, involving the building of whole communities. 
these the contractors will use much plant and big 
ganizations. In practically all cases, on both large 
small projects, the contractors bid unit figures w! 
are used as a base from which actual cost figu: 
adjusted to the rise and fall of wages and mate: 
prices, are computed. In other words, the contrac! 
does not carry the risk incident to rising prices. In ono 
case, a large operation, the contractors were asked to | 
their total profit, that profit, according to the agr 
ment, to be a fixed sum. 

The restrictive power reposed in the Ministry 0: 
Health has been delegated to local committees made wu) 
of city officials and of men familiar with business and 
building conditions and the local needs. So far, th 
restrictive power has been invoked against such pro 
posed work as moving-picture theaters, and the buildin, 
and alteration of retail stores. 

The work actually done this year will be far less tha: 
either the Government or the communities desir 
Transportation and labor will be the limiting factor 
Materials are short, too, but they can be supplied, i 
is believed, as rapidly as they can be transported ani 
put into the jobs. 

Chief interest in the scheme just at present lies i) 
the financial experiment involved. For the outcome we 
shall have to wait for years. For the American engi 
neer and contractor, though, there may be much of 
interest before long if the bigger schemes are carried 
out with labor-saving plant and rapid-construction 
organizations. In the town-planning schemes there will 
be interesting features. For example, on one of the 
developments the width for interior streets is only 30 ft 
with carriageways of 13 ft. The houses, of course, must 
be set back from the property line. In fact, for three 
story buildings (three stories being maximum height) 
the open-ground area for each plot must be twice the 
building area; for a two-story dwelling, one and three- 
quarter times the building area; and for a single-family 
dwelling, presumably two stories, one and one-half times 
the building area. 

Commenting on the labor conditions, one director of 
housing recently remarked: “The working people who 
keep shouting for houses are the very ones who will 
not help us get them.” His testimony agreed with that 
of others. The fact that they were building houses 
for their own use had not secured increased production. 
In one city the labor unions have proposed to take a 
contract to build a group of houses, but to date the 
plan has not materialized. The hitch came when the 
unions were asked, like any other contractor, to agree 
to a base price. They began to think twice when 
they could not secure a force-account contract—the 
community to foot the bill no matter what the cost 
might be. 

Glasgow, May 28. 





Proposed Municipal Milk Distributing Plant 
The establishment of a milk distributing plant to be 
operated by the village is under consideration at Saranac 
Lake, N. Y. A project for both the production and dis- 
tribution of milk by the city of Jamestown, N. Y., was 
kept before the people of that city by its Mayor for 
some time a few years ago. 
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Uniform Pressure on Building Foundation Beds 


Review of Practice and Code Provisions, with Numerical Comparisons for Typical Office Buildings, 
Followed by a Recommended Specification 


By R. FLEMING 


American Bridge 


(he failure of the foundations of a particular build- 
led the writer into a review of foundations of 
dings in general, and the problem of obtaining 
iformity of pressure distribution in particular. Be- 
ise this latter part of the inquiry revealed such wide 
differences of practice as to indicate a very unsettled 
tate of engineering opinion, the review is summarized 
here as a suggestion for further discussion of the prob- 
lem. A specification formulated by the writer as the re- 
sult of his study is appended. 

Early Chicago Practice.—For knowledge on the sub- 
ject we naturally turn to Chicago. It is there that 
notable pioneer work was done and it is there that 
the art of coustructing foundations on compressible 
soils has been brought to its highest development. The 
method of having each column and wall in a building 
rest on its own foundation, independent of all others, 
was first advocated by Frederick Baumann, a Chicago 
architect. His pamphlet, “The Method of Constructing 
Foundations on Isolated Piers,” published in 1872,’ 
introduced a new era in foundation construction. The 
many-steried iron skeleton building on spread founda- 
tions came into being a few years later. Much of 
the early literature—articles by Jenney, Purdy and 
others—can still be read with interest and profit. 

It is to be hoped that an engineer with the historic 
sense will some day collate the literature on the founda- 
tions of Chicago buildings and put forth his efforts 
ina book. A second volume of modest size, “Founda- 
tions after Twenty Years,’ would also be of great 
value. Have the foundations of settled evenly? 
Is there still a slope in the sidewalk adjoining the 
building? How has the adjustable column support of 
the Marquette building worked? Engineers outside of 
Chicago are at a disadvantage in obtaining answers 
to these questions. 

It has been emphasized again and again that in 
foundation work settlement should be uniform. On 
compressible soils settlement comes slowly, but none 
the less surely, and if this settlement is not uniform, 
or nearly so, there will be cracks somewhere. 

A great deal of study has been given to the founda- 
tions of high buildings and to those with unusual fea- 
tures. Difficult foundation problems have been solved 
successfully. Less consideration has been given to 
comparatively low buildings—say ten stories and under. 
What follows is written mainly with this class in mind. 

Allowed Bearing Pressure.—As_ repeatedly stated 
three factors entering into foundation design are: 
The bearing capacity of the soil, the amount of the 
load, and the distribution of the load. To these should 
be added a fourth—the building code. It is often 
difficult to design foundations economically and at the 
same time in accordance with loading requirements 
of the building code. 


‘This pamphlet, revised by G. T. Powell and entitled “The Art of 
Preparing Foundations with Particular Illustrations of the Method 
0 solated Piers as Followed in Chicago,” is published as an 
Bet“ shen Powell's “Foundations and Foundation Walls.” 1879. 
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New York City 


The maximum bearing capacities of soils specified 
in municipal building codes are usually 1 ton per sq 
ft. on “soft wet clay,” 2 tons on “ordinary clay,” 3 
tons on “dry clay” and 4 tons on “hard clay.” Phila- 
delphia and some other codes allow 6 tons on gravel. 
Milwaukee allows } per sq.ft. on quicksand and 
alluvial soils, while in Memphis 1} tons is permitted. 
A number of codes are quite explicit in forbidding 
foundations rest made ground. In Chicago a 
wet clay underlies a stratum of hard clay or clay 
and sand, an unfavorable condition for heavy loads; 
the maximum bearing conditioned the 
upper stratum being 15 ft. thick, are as follows: If 
of pure clay without admixture of any foreign sub- 
stance other than gravel, 3,500 Ib. per sq.ft.; if of 
pure clay, dry and thoroughly compressed, 4,500. Ib.; 
if of firm sand without admixture of clay, loam or 
other foreign substance, 5,000 lb.; if of a mixture of 
clay and sand, 3,000 Ib. per sq.ft. 

Bearing Tests Desirable.—-Too much reliance should 
not be placed upon bearing pressures allowed by the 
average building code. The values given often 
copied from other codes, and not always with good 
judgment. It should also be remembered that ‘not 
more than” does not mean “fas much as.” Tests should 
be made: The code of New Orleans not allow 
more than 1,400 lb. per sq.ft. on soil, the whole city 
being on an alluvial formation, but a few years ago 
the builders of a steel water tower just within the 
city limits decided after making tests that 650 Ib. 
was the maximum pressure permissible at that partic- 
ular site. 

The Omaha code does not allow a greater pressure 
than 3,000 lb. per sq.ft. without preliminary borings 
being made under the direction of the building inspec- 
tor. The Sioux City code limits the pressure for 
spread foundations to 2,500 Ib. per sq.ft. unless 
“carefully conducted investigations and tests indicate 
that the soil will safely carry a greater load.” The 
Toledo code specifiies, “It shall be ascertained that there 
is no underlying stratum of inferior material.” 

It is surprising how the matter of soil-testing is 
neglected. A slight expenditure of time and money 
would enable the designer to use accurate knowledge 
instead of guesswork. Caution should be exercised in 
making use of published tests. Wrong inferences may 
be drawn unless the conditions under which the tests 
were made are given. The Omaha code does not allow 
foundations to be proportioned for greater than one- 
half of the test load, “where such test load has not 
exceeded the satisfactory carrying capacity of the soil 
in question.” The regulations governing tests in the 
Borough of Manhattan, New York, specify, “The ac- 
cepted safe load shall not exceed two-thirds of the 
final test load.” No intelligent comparison of results 
can be made, however, without a knowledge of the 
apparatus used and the regulations governing the tests. 

What Are The Loads?—The loads coming upon the 
foundations of a building through the basement col- 
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umns are the dead load, the live load and the wind 
load. The dead load includes the steel frame, the 
walls and the floor construction, the weights of which 
can be determined with a fair degree of accuracy. 
The live and wind loads are usually prescribed by a 
building code. In this respect the codes are at hope- 


less variance with one another, For office buildings 
the range of live load for floors is from 40 lb. per 
sq.ft. (Milwaukee and Fort Worth) to 100 lb. (Bos- 


ton and neighboring cities.) 

Tables I and II are based on floor panels 18 x 18 ft., 
story heights 12 ft., exterior walls 12 in. thick carried 
by lintels at each floor above the first, 30 per cent of 
wall surface filled with glazing, weight of floor construc- 


tion 70 lb. per sq.ft., roof construction 50 Ib, per sq. 
ft. No wind loads are included. In each table “Col. 
1" is a corner column, “Col, 2” an intermediate ex- 
terior column and “Col. 3” an interior column. 
PABLIO TL BASEMENT COLUMN LOADS FOR THREI 
PYPICAL OFFICE BUILDINGS 
Colu Per bquiva 
tor Dead Lave lotal Cent lent 
13a 0 65 9 173 9 20 6 65 6 
6 i7o | 719 248 0 29 0 65 6 
; »2 143 8 290 1 48 5 65.6 
| 189 4 44? 233 6 189 6! 9 
a ) 238 & AR 3 327 1 27.0 619 
4 197 6 170 6 374 2 47.2 61.9 
240 7 1 ot 291 8 75 58 1 
i0 2 0) 102 2 403 7 25.3 58 1 
; 243 0 204 5 447 5 457 58.1 
Loads under “Dead Live,” and “Total” are given in thousands of pounds 
Under “per cent’ is given the per cent of total load calculated as live load 
Under “Equivalent” is given the average floor live load, in pounds per square 
eet er entire floor area carried by the column 


Table I, computed for typical average office-building 
conditions, follows the floor live load specified in 60 
building codes which require for columns 75 lb. per 
sq.ft. on the top floor, 75 Ib. less 5 per cent for the 
floor below the top floor, 75 Ib. less 10 per cent on 
the next lower floor, the reduction increasing by in- 
crements of 5 per cent on each successive floor until 


50 per cent is reached, which reduced load is used 
for all floors below. Roof live load is taken at 50 
lb. per sq.ft. (These provisions are those of the 


former New York code.) 

Table II follows the live loads of the present New 
York, Chicago and Boston codes. The New York code 
specifies 60 lb. per sq. ft. for floor load and 40 Ib, for 
roof the reduction formula for column loads is 
the same as used in Table I. The Chicago code 
specifies 50 Ib. live load for floors and 25 Ib. for roof; 


load; 


rABLE IL. BASEMENT COLUMN LOADS OF OFFICI 
~—- New York ~ 
Column Equiva- 
tories Live Potal Per Cent lent Live 
| 28 7 166.7 17.2 525 19.6 
6 2 57.5 233.6 246 525 39.3 
} 115.0 207 3 431 52.5 78.6 
1 45.4 224.8 15.7 495 23.9 
& 2 70 6 309 4 22 8 49.5 47.8 
3 141.3 338.9 41.8 49.5 95.6 
i 409 281.6 45 46.5 28.0 
10 2 818 383.3 21.3 40.5 55.9 
3 163 7 406 7 40 2 465 1.8 
_ 
' 65.2 562.6 11.6 38.2 48 2 
20 2 130 4 745.3 17.5 38.2 95.4 
{3 260.8 730.6 35.7 38.2 192.8 


Loads under “Live” and “Total” are given in thousands of pounds 


alent” is given the average floor live load in pounds per square foot over entire floor area carri 


NOTE—Since the above was written the Poston Building Law has been revised. The specified live load for office floor is now 75 |b. per sq. ft. However, sev- 
eral New England cities stil! follow the 100 Ibs. of the former P 


oston code 


Under “Per Cent” pawn the percentage of total load calculated as live load 
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for columns live loads are reduced to 85 per cent { 
the top floor and are 5 per cent less for each 
ceeding floor until 50 per cent is reached, which reduc. 
load is used for each of the remaining floors. ‘1 
Boston code specifies 100 lb. live load for floors 
40 lb. for roof; for columns in office buildings it allo 
a reduction of 15 per cent of the total live load whe 
2 floors are carried; of 20 per cent where 38 floc, 
are carried; of 25 per cent for 4 floors, ete., the 1 
duction increasing 5 per cent for each successive flo: 
until 50 per cent is reached, which is used for 9 , 
more floors. 

The dead loads for Table II would be the same 
for Table I and are not repeated. 

Computing Foundation Loads.—Building codes diffe 
greatly in provisions for determining the area of found 
ation beds. The former New York code has been 
widely used as a model in the compilation of othe: 
codes that it will be quoted: 

The loads exerting pressure under the footings of founda 
tions in buildings more than three stories in height are to by 
computed as follows: For warehouses and factories th 
are to be the full dead load and the full live load establish: 
by section 130 of this code. In stores and buildings fo: 
light manufacturing purposes they are to be the full dead 
load and 75 per cent of the live load established by section 
130 of this code. 

In churches, school-houses and places of public amusement 
or assembly, they are to be the full dead load and 75 pe 
cent of the live load established by section 130 of this cod 

In other buildings, hotels, dwellings, apartment houses 
tenement houses, lodging houses and stables they are to b 
the full dead load and 60 per cent of the live load estab 
lished by section 130 of this code. 

Footings will be so designed that the loads will be a 
nearly uniform as possible and not in excess of the saf« 
bearing capacity of the soil. 

With variations in the percentage of live load these 
provisions are embodied in the building codes of a 
large number of cities. For office buildings 60 per 
cent is used in Atlanta, Detroit, Jersey City, Newark, 
Paterson; 40 per cent in Evansville, Memphis, St 
Paul; 25 per cent in Baltimore; 20 per cent in New 
Orleans. 

The present New York code specifies: 

For the loads exerting pressure under the footings of 
foundations the full dead loads and the figured live loads 
on the lowest tier of columns, piers or walls shall be taken 

Footings shall be so designed that the loads they sustain 
per unit of area shall be as nearly uniform as possible and 
within the bearing capacities of soils established by this 
article, and that the stresses in the materials shall not 
exceed those fixed by this chapter. In proportioning the 


RUILDINGS UNDER THREE DIFFERENT BUILDING CODES 


Chicago Boston - 
Equiva- Equiva 

Total Per Cent lent Live Total Per Cent lent 
157.6 12.4 36.2 34.8 172.8 20.1 65.0 
215.4 18.2 36,2 69.7 245.8 28.4 65.0 
230 9 34.0 36.2 139 3 291.6 47.1 65.0 
213.3 11.2 33.7 38.9 228 3 17.0 55.0 
2845.6 16.7 33.7 77.8 316.6 24.6 55.0 
293.2 32.7 33.7 1155.6 353.2 44.1 55.0 
268.7 10.4 32.0 43.7 284.4 15.4 50 0 
357.4 15.6 32.0 87.5 389.0 22.5 50.0 
354.8 31.5 32.0 175.0 418.0 41.9 50.0 
545.6 88 28.5 Boston Building Code prohibits buildings 
711.3 13.5 28.5 more than 125 feet in height 
662.6 29.1 28.5 


Under “Equiv 
by the column. 
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of footings for any building the dead load alone 
be considered, provided, however, that in no case 
the pressure under the footings, as determined in sub- 
on 5 of this section, exceed the safe load on the soil 
ished by this article. 


hese provisions are in accordance with Schneider's 
eral Specifications for Structural Work of Build- 


the Chicago code specifies: 


rhe entire dead load and the percentage of live load on 
ement columns, piers and walls shall be taken in 
rmining the stress in foundations. 

In addition to the entire dead loads, not less than the 

wing proportion of the percentage of live load on the 

ement columns, piers and walls shall be taken in 
letermining the number of piles for pile foundations and the 
area of conerete Calssons. 

he proportion ranges from 75 per cent for ware- 
houses and stores to 25 per cent for churches, theatres 
and schoolhouses. For office buildings it is 50 per 
cent.) The first paragraph refers to the foundations 
themselves and not to the soil. The second paragraph 
really refers to concrete caissons, it being the Chicago 
custom to include the whole live load in determining 
the strength of piling. For spread foundations it is 
left to the architect or engineer to determine the amount 
of live load to be used to give uniform settlement 
throughout. One reason for this is that the nature 
of the soil is different in the various parts of the 
city. 

The Philadelphia code speaks of “the loads upon the 
soil” but does not say how they shall be computed. 
Similary the codes of Boston and Milwaukee are non- 
committal on live-load reduction. But most good codes 
attempt to provide for uniformity of foundation load- 
ing in some way. Quotations from some of these 
follow: 


Baltimore. The supporting areas of foundations and all 
other conditions determining their supporting power shall 
be proportioned to the full dead load, including the weight 
of the foundation itself, and in addition thereto one-half of 
the full live loads, as specified in Section 19 of this Article, 
for floors and roofs of warehouses, and one-quarter of the 
full live load specified for floors and roofs of other buildings. 

Buffalo. Foundations shall be proportioned to the actual 
average loads they will have to carry in the completed and 
occupied building, and not to theoretical or occasional loads. 

Cleveland. Each footing shall be designed to carry the 
full dead load plus the live load used for designing the 
lowest section of the column. 

Indianapolis. The loud carried by the soil shall be the 
total dead load and an average live load of not less than 
10 Ib. per sq.ft. of all the floor area of the building when 
used as an office building, lodging or tenement house and 
an average live load of not less than 20 lb. per sq.ft. of all 
the floor area, where building is used for mercantile pur- 
poses, and an average live load of not less than 60 lb. per 
sq.ft. of all the floor area, where such building is used as 
a warehouse. 

Minneapolis. Foundations and their footings shall be 
proportioned to the actual loads they will have to sustain in 
the completed and loaded structure. 

St. Louis. (Same as Indianapolis except for warehouses 
50 per cent of the total of live load is to be used.) 

South Bend. Foundations for buildings shall be propor- 
tioned to carry the entire dead load plus 50 per cent of the 
live load on the basement columns, piers, posts or walls. 
All footings and foundations for buildings shall be so de- 
signed that the loads they sustain per unit of area will be 
as nearly uniform as possible, and the dead load carried by 
the footing shall include the actual weight of the super- 
structure down to the bottom of the footing. In no case 


NEWS-RECORD 


shall the load per square foot under any portion of any 
footing, due to the combined dead, live, and wind loads 
exceed the safe sustaining power of the soil as established 
by Sec 195 of this code. 

Dead load is actual load and can be determined 
with tolerable accuracy; it comes first upon the footing 
and remains there, a constant quantity. On the other 
hand the live load is not actual but assumed, and in 
many cases the assumed amount is much above any 
probable loading, is intermittent and does not come into 
action until after initial settling due to the weight 
of the structure has taken place. Moreover, the ratio 
of live to dead load varies for different columns. The 
problem is therefore twofold—to determine the com 
bined dead and live load the footings are to support, 
and then distribute it will 
form. 

A common method is to add for each column the 
dead load and the full assumed maximum live load, 
divide this by the allowable bearing pressure on the 
soil, and use the quotient for the area of the footing. 
If in process of time cracks appear in walls they are 
looked upon as incidental to building construction and 
to be no cause for surprise. It is true that the great 
majority of foundations proportioned after this manner 
have given no trouble. The writer has in mind a 
20-story office building on a compact gravel soil in 
which this method was used and after a lapse of 
several years no evidence of unequal settlement is at 
hand, The method, however, is wrong in principle, and 
in practice has given troublesome results, 

The “typical” office buildings of Table I, if on a 
weak soil, will settle unevenly during erection. The 
exterior foundations, having a yreater pressure per 
unit of area by reason of carrying the walls, will 
settle more than the interior columns (which carry only 
the floor construction), thus leaving a lump in the 
interior of the building. This has happened where 
the final live loads brought upon the floors have been 
much less thin those assumed. A number of codes 
meet the difficulty by prescribing lesser live loads for 
proportioning footings than those used for propor 
tioning the lower sections of columns. (See the for- 
mer New York code previously mentioned. Note also 
the codes of Indianapolis and St. Louis.) An objec- 
tion to this method has been raised on the ground 
that if the reduced loadings were greatly exceeded, the 
allowable pressure on the soil might be exceeded suffi- 
ciently to produce further settlement of interior col- 
umns, leaving a hollow in the interior of the building. 

Again, some architects and engineers choose a smaller 
soil load for wall columns than for interior columns. 
If the choice is arbitrarily made the method has little 
to commend it. It may be said here that foundations 
designed by “practical” men have often given trouble, 
more times, perhaps, than those designed by what 
some may be pleased to call “theorists.” 

In the early Chicago high buildings Jenney used 
(1884) for the footings of the Home Insurance Build- 
ing the dead loads and a load of 18 lb. per sq. ft. 
for the average permanent load on all floors. The 
building was started 24 in. above grade and when 
finished showed a total settlement of 2) in. and an 
extreme variation of only |i in. Purdy (1891) ad- 
vocated that the dead loads only should be considered. 
He proportioned the footings of the Old Colony Build- 
ing for a bearing value of 3,200 lb. per sq.ft. for dead 
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load, entirely neglecting the live load. The settlement 
9 months after the building was finished varied from 
4% to 5: in. 

Crehore, in his chapter “Modern High Buildings” in 
DuBois’ “The Stresses in Framed Structures” (1896), 
recommends a method that he had used for high build- 
ings in New York City: that foundations be propor- 
tioned according to the ratio of the dead loads. The 
method is that of the present New York code and 
the Schneider specifications (1905, 1910). To quote 
the latter: 

The live loads on foundations shall be assumed to be the 
same as for the footings of columns. The areas of the bases 
of the foundations shall be proportioned for the dead load 
only. That foundation which receives the largest ratio of 
live load to dead load shall be selected and proportioned for 
the combined dead and live loads. The dead load on this 
foundation shall be divided by the area thus found, and 
this reduced pressure per square foot shall be the permis- 
sible working pressure to be used for the dead load of all 
foundations. 

A criticism brought against this method is that it 
is too conservative and requires footings larger than 
needed. Crehore anticipited this charge, for he wrote: 

The method is rather rigid and, perhaps, wasteful in giv- 
ing larger footings under interior columns where the dead 
load is much less than it is in the wall columns; but if the 
soil is of a yielding nature the principle of proportioning the 
footings according to the dead load should be closely 
adhered to. 

Tucker, “Cyclopedia of Civil Engineering,” Vol. V 
(American School of Correspondence), in order to 
equalize the settlement between wall and interior col- 
umns, uses as a basis for proportioning footings the 
dead loads and a percentage of the live loads—25 per 
cent in the example given. In other respects his 
method is similar to that of Crehore and Schneider. 
Ernest McCullough has long used a method similar to 
that of Crehore and Schneider, but the “index footing’ 
is that under the column having the largest percent- 
age of dead load. This brings the method in conflict 
with building codes that specify the unit load on any 
footing from columns fully loaded must not exceed 
the bearing pressure on the soil, for often a con- 
siderable excess will result. In Table III according 
to the McCullough method the soil pressure for total 
dead and live loads on the footing of Col. 3 in 6-, 
8- and 10-story buildings is 9250, 9210 and 9130 Ib. 
respectively, though the assumed allowable pressure 
is 6,000 Ib. 

Moran in his chapter “Foundations,” in Kidder’s 
‘Architects and Engineers’ Pocket Book,” 1916, re- 
duces to rule his method of proportioning supporting 
areas. He proceeds in the manner of Schneider and 
Crehore except that he adds “one-half the maximum 
probable live loads” and “one-half the maximum prob- 
able wind loads” to the dead load, for proportioning 
the footings. Except for its inclusion of wind load 
the Moran method has much to be said in its favor, 
but it introduces a large variable element of judg- 
ment by dealing with “maximum probable” loading. 

Objection to all these methods may be raised because 
of the wide difference in the live loads used in propor- 
tioning the footings and those in the columns directly 
ubove them. If, as Moran thinks, the probable max- 
imum live load for an office building is an average 
of 10 tb. per sq.ft. over the entire floor area, the 


live load coming upon the footing of Col. 3 in the 
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10-story “typical” office building of Table I is 35 
lb. while the column is proportioned for a live 

of 204,500 lb. The “probable maximum live loa 
assumed in Table III for the Moran method are 
lb. per sq.ft. for the floors and 20 lb. for the roof. 
the 4-story factory building which Moran gives as 
illustrative example, he assumes the probable maxim) 
live loads and wind loads on the footings to be 60 pe 
cent and 50 per cent respectively of those used f, 
proportioning the lower sections of columns. 

Wind Load on Footings.—In proportioning footing 
should wind loads be included with live loads, as i 
the Moran method? Some building codes include then 
by specific mention, others by implication, others ar: 
ambiguous, and others exclude them by specifying that 
the live loads to be considered are those of a designated 
section in which no mention is made of wind loads 
An instance is the former New York code previousl) 
quoted. The section 130 to which reference is made 
contains nothing about wind loads. Wind loads can 
be neglected in many buildings but, at ‘least with 
respect to the strength of the frame, they should be 
considered in high narrow buildings and in structures 
where the materials of construction offer but little 
resisting moment to the wind. It seems reasonable to 
take account of them in the footing design. (See the 
writer’s proposed specifications. ) 

It is of prime importance that the center of gravity 
of pressure on a foundation should coincide with the 
center of gravity of resistance. Bauman in his pam- 
phlet lays down as one of the three fundamental rules 
in designing foundations that they must be made to 
support their loads centrally. The neglect of this 
rule is a frequent cause of foundation trouble. It is 
often a difficult matter to take care of exterior columns 
and party walls properly, especially where spread foun- 
dations are used. We are indebted to Chicago for the 
cantilever solution of the problem, said to have been 
first used in the Rand-McNally Building. For mathe- 
matical treatment of eccentric loading, cantilever gird- 
ers and combined footings, the reader is referred to 
text-books, and for illustrative examples to the files of 
the technical press. 

Table III is for reference and explains itself. It 
is based on an allowable soil pressure 6,000 Ib. per 
sq. ft. By using it with Table I the unit pressures 
on footings for live, dead and total loads can easily 
pe obtained. 

The writer offers the following specifications for 





TABLE III. AREAS OF FOOTINGS FOR TYPICAL OFFICE 
BUILDINGS 
(Areas in Square Feet) 
— _ Method of Proportioning- —_— 
© e 
= o> 
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1 29.0 26.5 44.7 38.5 25.0 41.3 37.0 
6 2 41.3 36.5 57.0 50.8 37.0 53.6 49.0 
{3 49 3 39.8 49.3 49 3 32.0 49 3 49 3 
1 38.9 36.0 59.8 51.6 38.9 55.3 49.6 
8 2 54.5 48.6 75.4 607.4 49.9 70.9 65 3 
| 3 62.4 50.6 62.4 62.4 40.6 62.4 62 4 
fl 48 6 45.2 73.9 64.3 48.6 68.2 61.8 
10 {2 67.3 60.4 92.4 82.9 60.9 86.9 80.5 
(3 74.6 60.9 74.6 74.6 49.0 74.6 74.6 


NOTE: Same buildings as those of Table I 
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ermining the areas of footing courses of founda- 
; in buildings: 
rhe live loads on foundations shall be assumed to be the 
eo as those on the lowest sections of columns. No wind 
|, however, need be considered unless it exceeds one-half 
sum of the live and dead loads on the column. In case 
¢ excess, the excess shall be considered a live load. 

The areas of footings shall have the same ratio to each 
other as the dead plus one-third live loads coming upon 
them. That footing which receives the largest percentage of 
‘ive load shall be proportioned for the combined dead and 
live loads. The dead plus one-third live load on this footing 
shall be divided by the area thus found, and this reduced 
ressure per square foot shall be used for the dead plus 
one-third live load of all foundations. 

{It is thought that the proposed specifications are 
well adapted to the general case of foundations. How- 
ever, the foundation problem is one that is always with 
us and requires trained judgment and technical skill 
to meet the many special forms in which it is con- 
stantly appearing. 





Concrete Base Track Approach for 


Chicago Union Station 


Roadbed Near Water Level Blanketed with Concrete 
To Prevent Settlement of Ballast— 
Heavy Track Construction 


O REDUCE maintenance work under heavy ter- 

minal traffic, a concrete slab foundation will be 
placed under the tracks and crossovers at the south 
approach to the new Chicago Union Station, thus dis- 
tributing the load on the subgrade and preventing the 
ballast from settling into the earth. This four-track 
approach not only carries exceptionally heavy traffic 
but includes a series of double crossovers with slip 
switches by which any one of the main tracks can be 
connected to any one of the station or platform tracks. 


130-lb. Ravi! 





CONCRETE SLAB SUPPORTS BALLASTED TRACK 


The pounding of heavy engines in passing through 
the crossovers and crossing frogs would soon work 
the ballast into the roadbed, which is necessarily 
somewhat soft since the rail level is only about 4 ft. 
above the water line of the Chicago River, which flows 
close to the tracks. With ordinary track construction 
in this case there would be continual work in sur- 
facing and lining the tracks and complicated special 
work. In the station there will be a concrete deck or 
floor with recesses for wood blocks carrying the rails, 
as in the underground terminal station of the Penn- 
sylvania R.R. at New York and the elevated union 
station at Indianapolis, Ind. 

From the end of this deck, at Harrison St. the con- 
crete slab with ballasted track will extend about 800 
ft. to Taylor St. The width of slab varies from 100 
ft. at the station to about 56 ft. at the further end. 
It was built in three longitudinal sections, as only part 
of the approach could be vacated at one time. The 
construction is similar to, but heavier than, that em- 








NEWS-RECORD 223 





pet-->-- 2p" > 
| tCover /6x/4" 





Grating /6x/4" 
10 - track 








Section A-A 


DRAIN INLET FOR 


TRACK ON CONCRETE 


ployed under the crossovers in the Long Island R.R. 
terminal yard at Jamaica, N. Y., as described in Kngi- 
neering News-Record of April 22, 1920, p. 826. 

On the subgrade was laid a 12-in. bed of cinders, 
which was compacted by rolling and the surface of 
which was formed in drainage planes. Upon this base 
was laid the 10-in. concrete slab, of uniform thick- 
ness and following the surface of the cinder bed so 
that it is sloped to form a series of transverse valleys 
about 50 ft. wide between ridges and 4 in. deep. The 
concrete is a 1: 24: 5 mix, made with broken stone. In 
order to prevent shrinkage cracks it is reinforced at 
the middle with a sheet of wire netting and transverse 
rods. Each section was built as a monolithic block 
800 ft. long, and was left for at least seven days be- 
fore the ballasted track was placed upon it. A small 
portable mixer was used for the work. 


PROVISION FOR DRAINAGE 


Under the slab are 8-in. transverse tile drains which 
are intersected by a 12-in. longitudinal drain having 
sewer connections. Inlets and manholes extend 
through the slab and ballast and have iron covers at 
the level of base of rail. The inlets have iron grat- 
ings in the sides and stand in recesses or drainage 
sumps formed in the surface of the slab, as shown by 
the drawings. Electric conduits are also placed under 
the slab. They consist of fiber ducts embedded in 
concrete and have manholes at intervals. 

Track of heavy construction is used, further to re- 
duce maintenance. The ballast is of 23-in. broken 
stone, 6 in. and 10 in. thick under the ties at the 
ridges and valleys of the concrete slab. In this are 
bedded ties of creosoted red oak, 7 x 9 in., spaced 
20 in. c toc. Rails of the 130-lb. Pennsylvania R.R. 
section are laid on steel shoulder tie-plates and are 
secured by ordinary 6-in. cut spikes. The tie-plates 
are fastened to the tie by similar spikes, independent 
of those which hold the rails. Manganese steel will 
be used for the special work of the crossovers, which 
will have 18-ft. switch rails and No. 8 frogs. The 
main tracks are spaced 18 ft. c. to c. 

Design and construction of this track system were 
under the direction of J. d’Esposito, chief engineer, 
and A. J. Hammond, assistant chief engineer of the 
Chicago Union Station Co. 
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New Experiments on Riveted Joints In effect, therefore, the tests of the riveted joints \ 
ht. Dies; all individual. 
of Ship I lating Dr. Montgomerie concluded from his observation 
| ETERMINATIONS of the slip of riveted joints, the test that the load does not distribute evenly any 
intended primarily to apply to ship construction, the rivets, and the stress distribution in the joint 
were carried out recently by James Montgomerie for by no means uniform; that the contact face of the pla 
the Committee of Lloyd's Register of Shipping. As carries nearly double the average stress; that up to t} 
described in the Transactions of the Institution of En- point where slip begins the joint behaves as an elas! 
xineers and Shipbuilders in Scotland, April, 1920, the solid; that the iron and steel and the different method 
experiments show rather high values of load at first of riveting give results that could not be differentiat 
shp, though it sheuld be noted that static loading only in these tests; that the load at first slip may be tak 
was employed. Comparison of pneumatic, hydraulic to be 17,000 to 18,000 Ib. per square inch of rivet so 
and hand-driven rivets showed no appreciableadifference tion; and that subsequent to slip “the joint recovers (: 
in either the elastic qualities or the ultimate strength power of adhesion” and on retesting after an inter, 
of the joints; and in fact iron rivets behaved substan- it wil be found to give the same results as were 0! 
tially the same as steel rivets. tained in the first test. 





TEST MATERIAL 


The test material included six triple-riveted lap joints Congress Would Pay Engineers Less 
of plates 234 in. wide by 0.44 in, thick connected by Than Engineering Council 
4 4 


twenty-seven rivets of {-in. diameter; and six quadruple- 
riveted joints of plates 17 in. wide by 0.58 in. thick N MARCH 12, 1920, the Congressional Joint Com 
connected by twenty rivets of {-in. diameter. In the mission on Reclassification of Salaries presented it: 
former, slip occurred at loads ranging from 16,000 to report to Congress. Ever since this report was made 
20,000 Ib. per square inch of rivet area, or 18,000 to public, discussion concerning it has been rife, and natu: 
22,600 Ib. per square inch of what is designated as “un- ally much misunderstanding about the recommendation 
pierced plate.” regarding salary schedules and employment policies ha 

In the second series the slip loads were somewhat gained currency. In an endeavor to clear up these mis 
lower, ranging from 15,000 to 17,700 Ib. per square inch understandings and in order to present an analysis ot 
of rivet cross-section, and from 18,000 to 21,700 lb. per the commission’s report, Engineering Council’s Commit 
square inch of section of unpierced plate. The tests were tee on Classification and Compensation of Engineers 
not extensive enough to give very precisaaverages, as in has prepared a “Comparison of Report of the Con 
each series of six tests there were two specimens with gressional Joint Commission on Reclassification of Sal 
hydraulic-driven rivets, two with pneumatic-driven aries with the December, 1919, Report of Council's 
rivets, and two with hand-driven rivets, and in each pair Committee.” From that report the accompanying table 
one specimen had steel rivets and the other iron rivets is reproduced herewith: 


GQOMPARISON OF CLASSIFICATION AND COMPENSATION OF ENGINEERS AS SUGGESTED BY ENGINEERING 
COUNCIL'S COMMITTEE AND BY CONGRESSIONAL JOINT COMMISSION 








ILnginecring Council - ~~ Congressional Joint Commission 
Annual Salary Range Annual Salary Range 
x C i é & w 
re e 4 
‘ = , Title =o : a gs 
Grade Niue B : t ws Se g é Se. «eo 
. 5 3 r% a5 j 3 = wy as 
5 ef & a £ ste 
> - ae 3 ¥ ee 7 ac 
a¢ a > 
: - a i Se 3 & Be Ent FS 
a. - A 4 a o A 7 ie —: = 
' ? ; 4 ; 6 7 . 10 i 12 13 14 15 
{ 
8 a Junior aid, office High a Copyiet draftsman | : 
bo Junior atd, field School 0 (080 1,500 1.240 bo Junior engineer'g aid 0 840 = 1,260 980 «1,215 9 
1s And, office High 2 1,080 2,400 1,920 a Draftsman High | 2 1,200 1,800 1,400 1,535 9 
b Aid, teld Sehool bo Aid ; School | 
6 «a Semorand, offic High 
bo Sentor aid, field School > 2,520 4,240 2,700 No corresponding grade 
>» Juor asetant engineer Degree 0 1,620 2,580 1,946) Jumor enginerr Degree 0 1,800 2,160 1,920 1,959 2 
4 Assistant engineer Dogree 2 2,700 4,140 3,180) Assistant engineer Degree 2 2,400 3,000 2,000 2,402 t 8 
4 Senior awastant engineer Degree 5 1° 4,320 5,700 4,800 Associate engineer Degree 5 1* 3,240 3,840 3,440 4,128 410 
2 binginecr Degree 8 i* », 940 Engineer Degree 8 4* 4,140 5.040 4,440 3,801 +17 
1 Uhvel engineer Degree 12.5* 8,100 es wees) of, Senior engineer Degree 12 8* 
b. Commissioner, direct 
or, chief onginecr, chief, 
superintendent, ete Degree 6/..* , ; 5,867 
NOTES 
Columns 4and 1 *Years in responsible charge of work. $240 for salaries of $2,500 and under; for salaries above $2,500, it is the amount 
Columns 7 and 13. Estimated average salary is the minimum plus one third if any, necessary to make a total of $2,740 ; 
the difference between the minimum and the maximum. This retation was found Column 15.. Average percentage increase ( +) or decrease (—) in pay per en : 
to hold approximately for positions in the Federal Service, and was assumed in ployee under schedule proposed by Congressional Joint Commission over pre 
the spudies conducted in connection with the salary schedules of the Reclassifica- sohedule, if distribution of employees within each grade remains unchangec J he 
tion Commission estimated increase in the salary roll which would be caused by putting the Con 
Column 14 Present average vearly salary, including bonus, of employees in mission's recommendations for all branches of the Civil Service into effect is, a 


sixteen bureaus dn civil establishments of the Federal Government. The bonus is — estimated by the Commission, 8 to 10 per cent—probably 8.5 per cent 


























Hydraulic Control of the Red 
River of the North 


ition Basin, Channel and Drainage Ditches at 
Head of 300-Mile Flat Valley—Project 
for Interstate Action 


ryso CONVERT Lake Traverse into a detention reser 
i coir by a dam with permanent outlet, to straighten 
nprove the Bois de Sioux River for nearly 30 miles 

this outlet to the Otter Tail River, and to construct 
ditches to drain the land below the reservoir, are 
reliminary steps of an interstate project for drain 

and flood control in the valley of the Red River of 
North, which last stream is formed by the junction 

he other two streams between Breckenridge, Minn. 

d Wahpeton, N. D. The yroposed works are shown on 

map, lig, a 

\s Lake Traverse, the Bois de Sioux and the Red 
River constitute the boundary between Minnesota on 
the east and South Dakota and North Dakota on the 

{, these three states have a mutual interest in the 
problems of securing outlets for drainage and flood 

afters. On the other hand, they have certain conflict 

interests, since it has been claimed that channel 
iprovements and drainage works along the Mustinks 
River in Minnesota have increased the discharge into 
Lake Traverse, causing floods on the western lands. The 
two Dakotas, therefore, have combined in a damaye suit 
against Minnesota, This suit is now before the Federal 
courts, 

The Red River of the North flows almost directly 
north, crossing the Canadian boundary and discharging 
into Lake Winnipeg. Although the direct distance from 
Breckenridge is about 290 miles, the length of the river 

over 500 miles owing to the tortuous windings of 
the channel, which windings do not extend more than 
five miles on either side of the direct line. The slope 
varies from 0.3 to 1 ft. per mile, but in the Bois de Sioux 
the former is the average. The annual run-off averages 
about 3 in. for the Minnesota drainage area and less 
than 1 in. on the Dakota side. 

Owing to the slight slope and a run-off insufficient 
fo cause much scouring, the channel has not developed 
ufliciently to carry the flood waters. In fact, at the 
outlet from Lake Traverse there is practically no chan- 
nel. In the Bois de Sioux the elevation is about 970 ft. 
at the lake and 945 ft. at its junction with the Otter 
Tail. The lake has a drainage area of 1,300 sq.mi. and 
a water area of about 30 sq.mi. A peculiar condition 
noted by Prof. FE, F. Chandler in his pamphlet on “The 
iloods of the Red River Valley” is that while the coun- 
try along the river (below Breckenridge) is flat it is 
several feet above the low water channel, so that nor- 
mally it is dry and not swampy. But when the channel 
overflows a wide area is covered with shallow water of 
luggish flow, and after the river recedes this water 
remains for a considerable period. 

Serious floods at various points along the river in the 
ummer of 1916 led the Commercial Club of Fargo, N. 
1), to request the U. S&S Department of Agriculture 
‘o have a survey made for the purpose of determining 
ome means of relief. After a study of the situation 
by §. H. McCrory, chief of drainage investigations, 
ureau of Public Roads, it was reported that relief could 
he secured only through concerted action by the three 
tates, and that an examination would be made by the 
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RIG, 1. DRAINAGE AND FLOOD CONTROL WORKS FOP 
RED RIVER OF THE NORTH 







Bureau if funds were raised to defray certain expenses. 
In the meantime, the North Dakota Flood Control Com 
mission had been appointed by the legislature and in 
1918 the necessary money was raised largely through 
this commission. Field work was carried out during 
1918 and 1919, and early in 1920 a progress report was 
made on the conditions at Lake Traverse and the Bois 
de Sioux River, as these called for immediate atten- 
tion. A later report will deal with the conditions of the 
Red River proper. 

As the channel of the Bois de Sioux River is too small 
to remove the water from heavy rains and melting snow 
much lowland is flooded periodically and thus obstructs 
tre drainage of higher land. The flood waters either 
dcain off slowly through the inadequate channel and 
cutlet or remain until evaporated. Spring floods delay 
planting and summer floods cause serious damage to 
crops. The soil is alluvial and very fertile. The west- 
ern portion of the drainage area and a strip extending 
about 30 miles east of the lake and the Bois de Sioux 
is prairie land with an easy slope. About 80 per cent 
of this prairie land is under cultivation. The eastern 
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PIG. 2. CHANNEL IMPROVEMENT OF 


1OUN RIVER 


BOIS DE 


portion is rough and originally was covered by forests, 
but only about 10 per cent of the total drainage area 
is now wooded. 

On both portions the natural drainage is poorly de- 
veloped. Many drainage ditches have been constructed 
and in some places these have modified the natural 
drainage considerably. There is very little tile drain- 
age. From the investigations of the drainage systems 
it was concluded that with excessive rainfall or rapid 
melting of snow the ditches may increase the rate of 
run-off when the drainage area is impervious from being 
frozen or saturated. This increased run-off may tend to 
increase flood heights along an unimproved portion of 
the stream having an inadequate outlet. 

An annual run-off of 23,430,000,000 cu.ft. was deter- 
mined as a maximum for the drainage area of Lake Tra- 
verse. To control this by converting the lake into a 
detention reservoir, it is proposed to build an eerth dam 
about 2} miles long and 15 ft. high across the two out- 
lets at the northern end, four miles south of White Rock, 
S. D. A concrete sluiceway would provide for nor- 
mal discharge. A _ spillway for maximum discharge 
would have its crest at El. 983, with capacity for dis- 
charging 2,000 cu.ft. per second when the lake level 
reaches El. 985. The combined capacity of culvert and 
spillway would be 4,000 cu.ft. per second, which is far 
in excess of any probable requirements. At the south 
end of the lake, levees would be built for the protection 
of low lands. The reservoir capacity would be 9,849,- 
000,000 and 12,035,000,000 cu.ft. at the two elevations 
mentioned. 

Below the outlet a defined and direct channel would 
be built along or near the present winding course of the 
Bois de Sioux, with levees on each side to retain flood 
discharge. Typical cross sections are shown in Fig. 2. 

These proposed improvements are designed to control 
the run-off from the upper drainage area of 1,335 square 
miles above the dam. This control would be effected in 
three ways: by storing in the reservoir all the run-off 
during March and April; by storing after May 1 any 
flow in excess of the 1,000 cu.ft. per second discharged 
through the control outlet; by storing all the run-off 
that occurs during any summer period when the run-off 
from territory below the dam fills the discharge channel. 

To drain the reclaimed land on either side of this 
channel, or the straightened Bois de Sioux River, there 
would be main ditches practically parallel with the chan- 
ne} and having a fall towards the north. These ditches 
would serve also to relieve the upper part of the channel 
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from the run-off of the adjacent land, below the 
Drainage works under the plan proposed would 
outlets for water from 112,370 acres below the dam. 
area having at present no adequate outlets. The 
and the Bois de Sioux constitute the drainage o 
for 1,200,000 acres or 1,875 square miles, the drai: 
from which affects that of the smaller area served 
the ditches. Of the 112,370 acres, there are 31. 
acres in Minnesota, 75,160 acres in North Dakota : 
6,070 acres in South Dakota. The plans do not inc! 
lateral drains in this territory, as it is considered 1 
these should be provided under the drainage laws of | 
individual states rather than as part of the joint | 
interstate project. 

The total cost is estimated at $1,400,000, the ma 
items being as follows: Earth dam, $107,950; outlet cu 
vert and approach, $93,660; spillway, $66,960; leve: 
at south end of reservoir, $39,970; Bois de Sioux cha 
nel, $394,770; ditches $198,900; bridges, $89,260; flo, 
age rights, $284,760. If this cost is assessed again: 
the area of 112,370 acres directly affected, the cost would 
be $12.50 per acre, which is considered reasonable. Bu: 
this amount could be reduced by assessing part of th: 
expense against the 1,087,630 acres, which compris: 
the upper portion of the drainage area of the lake and 
Bois de Sioux, this portion being affected indirectly } 
the improvement. 

The progress report which has been mentioned, and 
from which the above information has been compiled, 
is by P. T. Simons, senior drainage engineer, U. S 
Department of Agriculture, who has been in charge oi 
the investigation, assisted by F. V. King and Guy L 
Smith, drainage engineers. The report was prepared 
under the direction of S. H. McCrory, chief of drainag: 
investigations, U. S. Department of Agriculture. Be- 
fore constructive action can be taken, some form of 
local organization must be perfected to finance the proj 
ect and to assume charge of the construction and opera 
tion of the works. Interested property owners ar 
making efforts to form such an organization and to 
secure co-operation in the three states. 





Unusual Conditions in Side Launching 

A steel river barge was launched at Stillwater, 
Minn., with a drop of 11 ft. from floor to water sur- 
face, in 3 ft. of water. The officials of the Minneapolis 
Steel & Machinery Co., builder of the barge, expected 
possible difficulties on account of the shallow depth, 
but the barge went into the water successfully and 
received 10 damage. For launching with a high drop 
this event is believed to set a record in respect of 
shallowness of water. 

Last year the water in the St. Croix River was ex- 
ceptionally low and on Sept. 13, when the barge was 
to be Jaunched, there was less than 2 ft. depth at 
the end of the ways. A scraper hauled by a line 
from the derrick and guided by two men wading was 
used to dredge out a basin, and in addition a few 
charges of dynamite were set off in front of the 
groundways to make holes that would provide for the 
cradles getting clear. Still it was thought possible 
that the leading bilge would strike the bottom and that 
the cradles might jam between the barge and the 
ground and damage the hull when the inshore bilge 
struck the water. No damage resulted, however, and 
the barge floated clear after entering the water. 
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ree Factors Affecting the Construction 
Industry 


If three factors most vitally affecting the con- 
ruction industry —transportation, prices and labor 
discussed in a recent issue of the Associated 
al Contractors’ bulletin by W. A. Rogers, president 

e association and of the Bates & Rogers Construc- 

Co., Chicago. His views on the stabilization of 

onstruction industry through treatment of these 

rs are reproduced herewith: 

order that any program of construction may be devel 

for the coming six months, we must first devise ways 

means to (1) adjust transportation conditions; (2) 
blish sound price levels for construction material; and 
secure from labor its full efficiency. In direct propor- 
to the extent to which these questions are settled will 
Ultimately, the transportation problem is largely one 
rates and control. With adequate rates assured at the 
rliest possible date, the equipment and facilities of the 
ids can be maintained in relation to the demands being 
ide upon them; and wages commensurate with the service 
rendered can be paid. It will take time, however, to repair 
present equipment, build new rolling stock and increase 
facilities. Meanwhile, we shall have to adopt some plan 
sharing present facilities with other industries in pro- 
portion to the need for each. Since rates cannot be shifted 
ke prices, according to supply and demand, some other 
means must be adopted in apportioning transportation 
facilities. This means the re-establishment of priorities 
sooner or later in some form or. other. Already this has 
been started. From present indications, if construction is 
not to be practically suspended in some sections of the 
country, construction materials must be given the right of 
way over other less essential commodities, second only to 
food and fuel. With inadequate facilities at hand, only by 
curbing the distribution of luxuries which have jammed our 
freight houses and made use of cars which should have gone 
to more essential needs can the present situation be handled 
and construction proceed. 

Sound price levels are fundamentally a matter of pub- 
licity, for, with confidence in the justice of present prices 
restored which would follow full publicity of costs and 
profits, fear that a slump may be just around the corner 
will be removed. Then normal buying will be restored by 
the knowledge that lower prices can only be had as a result 
of slowly deflating the world’s currency and slowly increas- 
ing the world’s production, processes which will require 
time to accomplish. Without such knowledge, investors will 
hesitate to build and banks to finance new projects. 

The increased efficiency is mainly to create a new ideal in 
industry—the ideal of increased production. But such an 
ideal is of little value without an incentive behind it. Dur- 
ing the war patriotism and the spirit of teamwork for a 
common aim supplied that incentive. If workmen continue 
to demand increases in wages, shorter hours and decreased 
production, they may automatically create such an incentive 
in the competition among themselves for jobs, because of a 
slowing down in construction. Better, if means could be 
devised, to increase the efficiency of all construction labor at 
rates satisfactory to all! 

The elimination of restrictions on output is fundamental. 
Moreover, if some plan could be worked out by which there 
would be restored the mutual confidence between the con- 
tractor and the employee by means of which it would be im- 
pressed on both that their interests were identical and that 
in the long-run decreased production costs the workman as 
much as it does the employer, then a long step in the 
right direction will have been taken. 

In spite of these things, however, there is one outstanding 
feature in the present outlook for construction: The need 
for new public works of all kinds, which are subordinate 
nly to the need for food and fuel. The proportion of these 
which will be undertaken during the coming six months will 
epend upon the extent to which we solve the three major 
problems outlined above. 
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Notes from Foreign Fields 


ENGINEERING SOCIETY ORGANIZATION 
IN GREAT BRITAIN 


ECAUSE of the ferment in the organization of 
engineering societies in the United States the Amer- 
ican visitor in Britain naturally inquires what the 
situation is here. Is there agitation for changes in the 
older societies? Is there demand for greater activity? 
Are there efforts to organize for civic and welfare work? 
Young men are the same the world over. One must 
expect everywhere a certain amount of dissatisfaction 
among them. The older societies here are not free 
from the criticism that they might be more active. 
That criticism, however, is not of the same volume as 
we find in the States, nor does it take on the same de- 
gree of asperity. 

The older societies, with long traditions and the con- 
fidence that comes from a sound policy successfully 
pursued during many years, are little disturbed by 
such criticisms, recognizing that youth expects too much 
and is not always sound in its proposals. That does not 
mean that older societies are indifferent to the demands 
of the changing vears. In fact, as will be instanced, one 
of these regarding which I have specifically inquired— 
the Institution of Civil Engineers—has changes in hand 
that will increase the service rendered its members. 

Among the younger men there is under way at present 
the organization of a society much onthe lines of our 
American Association of Engineers. It bears the name 
of the Society of Technical Engineers, and since it was 
formed to further the welfare of its members, it must, 
under the British law, be registered as a Trades Union. 
This does not mean that it has any affiliation with the 
manual trades unions. In fact it distinctly has no con- 
nection with them. It is a trade union merely within 
the construction of the British law, under which even 
an association of employers banded together to promote 
their personal welfare would be considered a trade union. 

The mention here of trades unions brings to mind 
the efforts that the labor leaders in Great Britain made 
some time ago to bring about an affiliation between labor 
and the professional classes. Some of the young men 
of the Sidney Webb school of thought—a socialistic 
group which has very great influence in England with 
the labor leaders—called a conference of professional 
societies in February with the hope and purpose of 
securing the passage of resolutions definitely allying 
the professional men with the labor movement. The 
meeting was held, but as might have been expected from 
a body truly representative of professional men, the 
labor leaders were unable to get from the meeting the 
resolutions they desired. In other words, in a clear and 
direct test professional organizations have refused to 
ally themselves with the labor movement. The reason 
for that is the very same which Morris L. Cooke ad- 
vanced when he protested against the alliance of the 











to 
hm 
oo 





American Society of Mechanical Engineers with a 
strictly capitalistic organization, the National Industrial 
Conference Board, namely, that the engineer, the profes- 
sional man, must have alliances with neither party, but 
must be in a position to act as mediator and conciliator 
between them. 

Of the federation of engineering societies here I have 
heard no talk whatsoever. There is no such body as our 
Engineering Council, but apparently on important ques- 
tions the societies appoint special committees for co- 
operative effort. 


NEW MOVEMENTS IN THE INSTITUTION 


Mention has been made of internal developments in 
the Institution of Civil Engineers. First and foremost 
of these is the discussion now under way looking to the 
registration of engineers. As readers of Engineering 
News-Record know, the members of the Institution by 
letter ballot indicated their approval of the proposal to 
have introduced in Parliament a registration bill. Ac- 
cordingly a measure was drawn up and submitted for 
discussion to the leading engineering institutions. There 
was much criticism among the smaller societies, mainly 
because these smaller bodies objected to the Institution 
being the sole body to determine what were the proper 
qualifications for an engineer. Members of other insti- 
tutions to whom I have talked, while feeling that there 
should be a joint body to lay down the qualifications, 
admitted freely that the Institution of Civil Engineers 
was the only body in Great Britain which could take the 
leadership in furthering a registration bill. 

For the present the matter is in abeyance, due to the 
inability of Parliament to consider at this session any 
but the most pressing national measures. Representa- 
tives of the leading engineering institutions are con- 
ferring on the preliminary draft, insuring vigorous 
and harmonious effort when the Parliamentary ma- 
chinery will permit of the introduction of the measure. 

It should be made perfectly clear for the information 
of our people that this is in no sense a licensing bil?. 
Its purpose is not to say who shall practice the profes- 
sion of engineering, but merely to protect the title, 
Civil Engineer. In other words, one may practice en- 
gineering, should this measure as planned by the institu- 
tions prevail whether he be registered or not, but with- 
out such registration he may not designate himself as 
a Civil Engineer. Dr. Tudsbery expressed the view that 
it would be improper for the Institution to ask for re- 
strictive legislation. If the Government, in the interest 
of the public, should think it necessary to prohibit any- 
one from practising engineering until he had been 
licensed, it would be for the Government to assume the 
initiative. This is a far more conservative position 
than has been assumed by those engineers in the United 
States who have promoted licensing laws. 

It is particularly important that this matter be cor- 
rectly understood in the United States. At one of the 
meetings of the New York Section of the American 
Society of Civil Engineers it was definitely stated that 
the Institution’s proposed bill would prohibit American 
engineers from practising in Great Britain. On the 
authority of Dr. Tudsbery himself, I am able to state 
positively that such would not be the case. If, how- 


ever, a registration bill along the lines under discussion 
should prevail an American could not use?the designa- 
tion, Civil Engineer, unless he qualified and was prop- 
erly registered. 
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Of the other new activities of the Institution th: 
expanding its present local students branches into 
eral branches has resemblance to developments jy 
United States. Thus far the Institution has had 
student branches. From now on members in anv @) 
will be admitted to the branch organization, but 
subsidy from headquarters will be confined to the ju) 
part of the branch membership. The older mem}. 
will have to finance that part of the activities whic} 
due to their own participation. 

Another development which will have interest for 
the arrangements soon to be put into effect by wh 
the great library of the Institution will become a lo 
library. Until now it has been a reference library, » 
books could not be borrowed. Henceforth, a memb 
may borrow any of the volumes, thus removing th. 
criticism that the most valuable asset of the Instituti 
was not of service to the members at a distance. 

From what has been said therefore, it will be a) 
parent that the Institution has a forward looking poin: 
of view, that it is intent on increasing its service to it 
members. 

The Institution, however, like our American Societ\ 
of Civil Engineers, believe that its best service to its 
members can be rendered only by steadfast adherenc: 
to its technical purposes. So strongly is that felt that 
when it became apparent some years ago that there was 
need for what we would call an “employment bureau,” 
some of the leading members of the Institution formed 
an independent organization, known as the Civil Engi- 
neers’ Appointment Board, feeling that it would be an 
erroneous step for the Institution to depart from its 
technical functions and go into employment work. The 
Board is supported almost entirely from the fees paid 
by those who secure positions, but the Institution gladly 
donates certain clerical services, while Dr. Tudsbery in 
a private capacity and not as Secretary of the Institu- 
tion, holds membership in the board. The board main- 
tains its own offices a short distance from the Institu- 
tion’s home and in every way maintains its separate 
identity. 

This arrangement indicates that the leading engi- 
neers of Great Britain are alive to the demands that 
may arise, and when they deem them sound are ready 
to erect separate organizations for them if the activities 
go beyond what they believe to be the proper scope of 
the Institution. Obviously their judgment as to what is 
sound will not agree with that of all engineers, par- 
ticularly of the restless men in the younger group— 
but have we not ourselves worked to the conclusion that 
for men of many minds there must be different organi- 
zations? 


London, May 21. 


Will Try Concrete Parapets on Elevated 
Railway Stations 


Four station platforms in Frankford, of the new 
Frankford elevated line built by the city of Philadel- 
hia, have a concrete parapet or railing. This is lower 
fn cost than steel inclosure, and will not need painting. 
H. H. Quimby, chief engineer of the Department of City 
Transit, states in his 1919 report, just issued, that these 
concrete parapets are considered somewhat of an éxper!- 
ment, and their performance will be compared with tha’ 
of the steel parapets on the other platforms. 
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FIG. 1. SKETCH VIEW OF HIGH BRIDGE WITH RECONSTRUCTED RIVER CROSSING AS PROPOSED 
LY WiLGUS COMMITTEE 


Suggested Plan for Reconstructing 
Aqueduct High Bridge 


Consulting Engineers’ and Architects’ Societies 
Join in Plan to Save Aqueduct Bridge 
Built by J. B. Jervis 


i. has been made by the U. S. War Depart- 
ment that the river piers of High Bridge, the 
crossing of the first Croton aqueduct over the Harlem 
River at New York, be removed in the interest of navi- 
gation. Out of this situation there has now developed 
a project for reconstructing the bridge by building a 
single large span to cross the river, and so avoiding its 
demolition. The American Institute of Consulting En- 
gineers and the New York Chapter of the American 
Institute of Architects joined in working out the project 
and bringing it to the attention of the city authorities. 
As representative of the joint committee of the two socie- 
ties, Col. W. J. Wilgus calls on engineers for support of 
the movement to save the bridge not only because of its 
value as a reserve conduit in the aqueduct system of 
New York City, but also because of the historical impor- 
tance of the structure as one of the great engineering 
works of an early period of American engineering and 
as one of the prominent works of John B. Jervis, rail- 
road builder and chief engineer of the Croton Aqueduct 


FIG. 3. 


Commission, one of the pioneers of American civil engi- 
neering. 

A perspective sketch of the bridge as it would appear 
after the proposed reconstruction is reproduced in Fig. 
1 herewith. The existing spans are semicircular arches 
of 80 ft. in the clear. The reconstruction according to 
the committee’s plan would substitute a single 231-ft. 
span of semi-elliptic form for three of the present spans. 
Enough of the structural problem has been worked out 
to make it possible to outline the general procedure to 
be followed in the reconstruction, and to enable cost 
estimates to be made. The large arch is to be carried 
on foundations that in appearance are extensions of the 
existing pier foundations, but actually are independent 
of them, so that settlement of the new part will not 
injure the old work. The additional pier masonry also 
is separated from the old masonry by a vertical slip joint 
with regard for possible settlement. As indicated in the 
drawing, Fig. 2, a horizontal concrete strut below 
ground level would anchor the abutment pier on the 
Manhattan or west bank, which stands on piles, to the 
rock of the adjacent hillside. 

When the War Department made its demand for re- 
moval of the river piers of High Bridge, six months or 
more ago, complete removal of the bridge was advocated 
by the city’s Department of Plant and Structures, which 
has charge of bridges, while on the other hand the 


HIGH BRIDGE AS ORIGINALLY CONSTRUCTED AND AS IT APPEARS TODAY 
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the atructire 


Cer peney 


Water urped that 


be preserved for its 


Departinent of uapopely 


Value as an reserve to 
supplement the tunnel crossing of the aqueduct unde: 
the Harlem Rivet bo the latter demand KE, A 
livene, chief engineer of the Department of Plant and 


Structures, proposed a method of reconstruction which 


involved removal of alternate and replacement 


of successive paits of arches by steel plate-girder spans 


piets 


thashed by a masonry shell in the shape of a flat arch 
At this the American 
lintitute of Consulting Engineers, headed by Colonel 
W ilgiis, themselves in the with the 
object not the demolition of the 
famous oldl bridge but also of maintaining its structural 
atid esthetic character as nearly unchanged as possible 
Chrough action of this wroup, a committee of the [nati 
jute was appointed to study the problem and recommend 
a solution, Wileus cch.d, CC, W 
Leavitt, Ralph Modjeski, and Allen Hazen 
the esthetic phase of the matter and the importance ot 
applying trained perception of form to the rather diffi 
cult task of combining new and old parts of a structure 
of different proportions in a harmonious way, the com 


tine a proup of members of 


interested thatter 


only of preventing 


thade up of Colonel 


Kecatuse of 


inittee secured the co-operation of a committee of the 
York Chapter, American Tnatitute of Architects, 
comprising Henry Bacon, AJ W. Brunner, and Ernest 
Milage. The project shown by the illustration herewith 
in the result of the joint work of these committees aided 
by CL EE. Chase of Mr, Modjeski's office, It 
laid before the Finance Committee of the city’s Board of 


New 


has been 


eatimate 
At present the bridge width of only 21 ft, 


There ia opportunity for widening it slightly by provid 


ing a slab roadway deck overhanging the sides of the 
This would enable the 


has a 


arch and supported by brackets 
bridge to be utilized as an automobile roadway between 
Manhattan and Bronx boroughs, The trattic value of the 
bridge as well as ita historical importance is touched 
upon in the following extract from the memorandum 
accompanying the plans when they were submitted to 


the Board of Estimate: 


High Bridge from the utilitarian standpoint serves the 
purpose not only of safeguarding the city’s water supply 
but also of a means of connection for pedestrians between 
Manhattan and the Bronx, and as such ia an important 
adjunct to High Bridge Park, Moreover, it offers promise 
of ultimately becoming an important thoroughfare for auto 
mobiles between the two boroughs through a alight modifi 
cation of the top of the viaduct so as to serve both vehicles 


and pedestrians, As there in a distance of over a mile with 


Mist St, it 
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termediate 


will) be 
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Hiridge viaduct as a) 
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# Weighty argument in 
of the retention of the stru 
especially when the ineoon 
able eh petive of so doiny i 
ivasted with the conteniply 
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fieedbs «obverse Vi However, it is not only f: 
a wulilitarian standpoint ti 
this structure should be « 

sidered Hh eth Historie sense it is one of the city’s min 


striking monuments in marking the inauguration thi 
quarters Of a century avo of the Croton water supply, ai 
second, in honoring the memory of one of America’s mio 
famous enpitieers, J, LB, Jervis, 


Kvie Canal, the Croton water 


who was the construct: 


venius of the nupply, an 


the Hudson River RA, three public works that have ha 
soo much to do with the prosperity of this city 
Mrom an artistic standpoint it would seem that eve 


effort should be 
one of the few examples of esthetic engineering in Ameri: 


nade to preserve this structure, which | 


its design places it in the same class as the famous Roma: 
aqueduets, the remains of which are amony the chief attrac 


tions of the Old World 


It in estimated that at the 
carrying out the project here shown would be $880,000 
Demolition of the bridge would cost $500,000 
removal of alternate 


present prices cost ot 


Recon 
struction of the river portion by 
piers and substitution of masked plate-girder spans fo; 
pairs of the present spans would be intermediate in cost 
hetween the two, The plans for a single span arch a 
shown has been approved by the U.S. Engineer Office: 
of the New York District, Colonel Edward Burr, a 
heing satisfactory from the standpoint of navigation 


Poor Policy To Boast of Low 
Engineering Costs 
The following extracts are from a paper “Some Prob 
lema of the Practising Engineer,” by John W, Cunning 
ham, presented June 4 before the Oregon Chapter o! 
the American Association of Engineers: 


Engineers have unwittingly worked against their own 
interests by quoting and in fact boasting of low engineer 
ing costa for work done under their direction, While thon 
costs may have been the result of efficiency, they also may 
have been governed by several other factors, and equal 
credit might have been secured in other ways, by pointing 
to the excellence of the design and construction and to low 
total cont 

The legal and medical professions have long ago learned 
that it was poor policy to emphasize the low coat of thei 
services, A lawyer will point with pride to diffeult cases 
won, but does not say how cheaply they were handled 
Similarly, in the medical profession, the only individual 
who publicly advertise the inexpensiveness of their work 
are those so-called “specialists” who are in fact unseru 
pulous quacks and are condemned as unethical by the rest 
of the profession, It is perhaps through unwise advertis 
ing by engineers themselves that the public haa become 
accustomed to thinking that engineering costa should aver 
age about 5 per cent without regard to their character, 
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LETTERS TO THE EDITOR 


Casoline Tax Fairest, Says H. G. Shirley 
{ read Mr, Mehren’s article on p, 4 of the July | 
of Engineering Nets Record with a preat deal of 
{ { noted carefully the recommendation for the 
onment of the pusoline tax by the roud authorities 
eat Britain Personally, | think the fairest tax that 
w« levied is a vasoline tax, for the man that uses the 
the most pays the most, and this looks equitable and 


« question as to the method of levying this tax 1 


that presents quite a umber of problems and ha: 
ily deterred putting into effect such a tax in this 
tis fam firmly convinced that the taxes such as privi 
tux, license tax, property tax, and now resignation 
on motor cars should be eliminated and there should 
one flat tax to cover the entire field | feel that a 
per pasoline tax would greatly simplify the entire 


I 
‘1 


er and relieve the motor vehicle Owners and users 
of much worry and trouble they are put to unnecessarily 
y the judgment of the writer, We are suffering very 
ih in this country for the want of a uniform vehicle 
and a uniform vehicle tax 1 feel that if it is not 
orked out On &@ gasoline consumption basis it should be 
rhed out on some Jogical basis, and that one tax should 
ifice and be of such amount as would properly pro 
de for the maintenance of the highways 
H. G, SHIRLEY, 


Washington, Db, © Secretary, Federal Highway Council 


New York City’s Growth 

ir The editorial note in your issue of June 10 entitled, 
fhe Largest City,” seems to be written from the wrong 
iewpoint, Increasing the population of New York and 
other large cities parallels the decrease in population in the 
rural communities, It seems to me that the unprecedented 
vain for a decade in city population is more a matter for 
vrave concern than applause, What will it) profit’ the 
country to boast of the largest city in the world, when we 
have such a large untenanted farm land area, so vital to 
the immediate and future subsistence and welfare of the 
nation? With vast farm land areas going unplanted, and 
with millions of fertile acres without crops, there may be 
ery litthe consolation in the remarkable inerease in New 
York and other city population G. EK, WaARKEN, 
Chicago Manager 
{The sole intent of our note was to show New York's 
present rank in population, The flow of rural population 
to the cities and its effeet upon agricultural production 

another story, Doubtless a large percentage of New 
York's $64,000 increase in population came from cities large 
ind small rather than from farms,-Eprror, | 


Sir—Referring to the comment and surprise indicated in 
the public preas over the population of New York City, 
and its constituent boroughs, as announced by the Director 
of the Census, there need be no surprise as the announced 
livures indicate What has long been predicted by students of 
the movement of population in cities, Claims that the 
census figures muat be wrong are freely made. While 
there probably may be errors, these are not likely to be 
of sufficient magnitude materially to affect the ultimate 
result, 

The accompanying diagram indicates the relative per 
entage of population in the area occupied by the present 
horoughs of the city, and in the corresponding tributary 
communities in New Jersey from 1800 to 1920. This dia 
yram (up to 1910) firat appeared in a paper on “City Pas 
enger Transportation in the United States” presented by 
the undersigned to the Institution of Civil Engineers in 
1O1s 
A study of this diagram indicates that the relative popu 
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lation of Manhattan increased up to 1440 and since then has 
sleadily been decreasing, in fact, if it had not been for the 
war retarcing the normal development of the city the 
relative population of Manhattan would have been still less, 
us indicated by the dotted line in the diagram 

A quotation from’ the paper above referred to follows 


“In the early days the city was confined to the lower 
end of the Island of Manhattan, now also the Borough of 
Manhattan, and the pvrowth was northward within the 
limits of the island. From 1800 to 1450 between 55 and 65 
per cent of the population of what may be called the 
Metropolitan Distriet of New York was confined to the 
Island of Manhattan, With the development of steam 
propelled ferries in the third decade of the nineteenth cen 
tury the growth of Brooklyn and the towns in New Jersey 
Was much more rapid than that of the central city, so that 
at the present time only about 36 per cent of the population 
of the greater city is in Manhattan, This is indicated 
eraphically in the accompanying diagram, and if the tend 
encies indicated by the curves in this diagram are continued 
in the future, the Borough of Manhattan will soon cease 
to lead the others in population and will become a social, 
commercial, shopping, and amusement center, with a rela 
tively small sleeping population, This tendency is not con 
fined to New York but is characteristic of most modern 
cities, in which the central area is decreasing in population 
as the transportation facilities are improved; the tendency 
being for the city to segregate into areas devoted almost 
exclusively to commerce, amusement, manufacturing and 
residence, The census of 1910 indicated that four of the 
central wards of Manhattan, and five wards in Brooklyn, 
had lost population in business and manufacturing districts, 
On the other hand, of the increase of 483,000 in the popula- 
tion of Manhattan in the preceding ten years, 330,000, or 
68 per cent, was confined to a single ward in the north end 
where improved transportation facilities have been provided; 
and, further, while the population of the city as a whole 
had increased 39 per cent in that deeade, the population 
of the borough of Bronx had increased 115 per cent in the 
same period, owing to the extention of the subway.” 

Engineers who have been studying city planning and 
transportation have been looking forward to the time when 
most of the city population will work in the central areas 
but live in garden communities in the suburbs, which will 
be a great improvement from the medieval city conditions 
of living over one’s shop, from which we are emerging. 

This transition has been checked by the post-war condi 
tions, making it impossible at present to continue the con- 
struction of transit facilities, but sooner or later, city 





development will be adjusted to these new conditions and 
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the construction of transit facilities and the centrifugal 

movement of population be resumed to the increased com- 

fort and advantage of all. GEORGE D. SNYDER, 
New York City. Consulting Engineer. 





Free Engineering Advice 

Sir—To assume the attitude taken in the column headed 
“Free Engineering Advice” in the Engineering News-Rec 
ord, July 1, 1920, p. 21, is to take a very narrow view of the 
engineering profession. Disinterested engineering advice 
such as comes from the investigations of the U. S. Recla- 
mation Service, the Bureau of Standards, the Geological 
Survey, etc., and from the research laboratories of the 
nation’s universities should be encouraged. 

The same is true of the researches of the manufacturers 
who are constantly endeavoring to improve as well as to 
sell their product. To oppose the free distribution of the 
results of these investigations, just because some one may 
be losing a fee, is to take a labor union view; is to offer 
poor recognition of merit; is to discourage a service par 
excellence. Where would the engineering profession be 
without its researches in science? What private firm could 
afford to make the thorough and extensive geological and 
hydrometric surveys as carried out by the Government? 
What individual drainage district could or would make 
an extensive, thorough, and comprehensive study of the 
entire stream extending through several states? 

Moved by a sordid spirit, perhaps one might feel that 
the broadcast distribution of engineering facts and data 
would curtail his business. But in engineering as in any 
other business, the more publicity, the more propaganda, 
the better. There is no more danger of losing a fee through 
the distribution of a Government bulletin, or a steel hand- 
book, than there is through the sale of the engineering 
journals at the newsstands. Until the layman has seen 
a few samples of real engineering and until he realizes 
what risks he may be taking without the services of an 
engineer does he even think about an engineer? In fact, 
the average farmer on a drainage district, say, doesn’t even 
know why he needs an engineer until he gets interested 
in a few Government bulletins. 


Jackson, Mich. WILBERT BERNHARDT. 





What Canal Freight Carriage Costs the People 

of New York State 

Sir—The following reports for the year ended June 30, 
1918, contain considerable data that is of interest in con- 
nection with the question as to whether the New York State 
Barge Canal will prove to be an economic success: Report 
of the Comptroller, Report of the Comptroller on the Ex- 
penditures of the Canals, Report of the State Superintend- 
ent of Public Works for both 1918 and 1919. 

Figures given in the tabulations on p. 342 to 346 inclusive 
in the first mentioned report, and on p. 131 of the second 
report show that from 1905, when work on the enlarged 
canal was begun, to 1918 inclusive, the total cost for bond 
charges, maintenance and operation was $111,472,796.26; 
deducting $13,270,196.66 for interest received on bank de- 
posits makes the net cost of the entire canal system but not 
including construction, for that period $98,202,599.60, while 
the tonnage carried was 35,743,270 tons, making the average 
cost per ton to the taxpayers of the state $2.75. 

From the same‘tabulations it can be shown that it cost 
the state $11.50 per ton for the 1,159,270 tons carried in 
the fiscal year ending June 30, 1918. 

Even if the Erie Canal had carried the 10,000,000 tons 
which the State Engineer said it could-carry, and in addi- 
tion the 491,896 tons, which the branch canals carried, the 
cost per ton for the year would have been $1.28. 

Now, even if the canal had prevented said rates from 
being materially higher; which-Mr.: Wotherspoon, the then 
Superintendent of Public Works,‘ said the canal would do, 
and which di@ not prevent them from being 40 per cent 
higher than the canal rates, would not $1.28 per ton, be a 
pretty large price to pay for that result, to say nothing 
of the $11.50, which it actually cost for the tonnage trans- 
ported in 1918? 
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According to figures given in Engineering News-l; 
Feb. 20, 1920, and April 24, 1919, the national Gover 
expended $4,091,800 for equipment for the New York ( 

In connection with this large expenditure for equi, 
by the national Government, the following extracts fr: 
1918 Report of the Superintendent of Public Wor! 
pertinent to the question of whether the canal will pr: 
be an economic success. 

On p. 19: “Before the Federal Government took hold, t 
was carefully investigated by the National Committee o1 
Waterways, and while several companies at that time 
u corporate existence, none were ready to actually engage 
ness without considerable financial aid from) the gover: 

» a 


On p. 20: “No undertaking dependent largely on govern: 
ald can be permanently successful It is therefore of the 
importance to the future of the canal, that freight carryin 

a ” 


panies should soon be in operation, * 
On P 21: "The ultimate success of the improved system de; 
entirely on whether energetic and able men, with sufficient 
* 


at their disposal will enter the fleld. * * Surely a sutt 
number of enterprising citizens, who recognizing the opport 
for a profitable undertaking, will take advantage of them 

The writer believes that when Mr. Wotherspoon ref 
to the ultimate success of the canal he means an econo) 
success, but as the new and enlarged Erie Canal 4 
branches has been paid for by the State of New York, a 
as the national Government found it necessary to extc 
financial aid of more than $4,000,000 for equipment, wa 
not because “energetic and able men with sufficient capita 
at their disposal” had not entered the field to any great 
extent, and does it not therefore follow, according to M) 
Wotherspoon’s statement above quoted, that the Erie Canal, 
even with the large amount of aid extended by both sta 
and national Government, has not and never will be pernia 
nently or even temporarily an econoiic success? 

It seems to the writer that Mr. Wotherspoon answere: 
this question affirmatively, when he said in his report 
quoted above, “No undertaking dependent largely on Gov 
ernmental aid can be permanently successful.” 

That energetic and able men have not entered the field 
any great extent is snown by the following statement mac 
by Edward S. Walsh, the present Superintendent of Publi: 
Works, in his report for the year ending June 30, 1919: 

Except for a few so-called “new” type barges the boat it 
service were the old Erie Canal or “240-ton” type which wer 
operated by their individual owners 

During the navigation season of 1919, under somewhat unfavo: 
able conditions as the type of boats used were not designed fo 
Barge Canal navigation, conclusive evidence of abnormally low 
cost of transportation on the improved canal was revealed, 
steamer and consort carrying cargo for New York to Buffal 
accomplished the trip in a litthe more than four days at an operat 
ing cost of 1.21 mills per ton mile. The cargo paid a rate of 


$1.50 per ton, thus the net earning of the trip was more that 
$1 per ton. 


There can be no question as to the ability of the canal tran: 
portation companies to earn a handsome profit. 

Mr. Walsh evidently means a handsome profit to the boat 
owner, which is possible because the taxpayers bear all 
operating costs and bond charges. Now, what would these 
items amount to for the trip from New York to Buffalo? 

The writer has not the data for 1919, but if the trip had 
been made in 1918, the reports of the Comptroller and 
Superintendent of Public Works for that year contain sufli 
cient data to determine what the cost to the taxpayers would 
have been. The first mentioned report on p. 11 gives the 
total canal boat mileage as 576,731 miles, and the second 
report shows that the net cost of the canai to the taxpayers 
was $13,333,943. 

By dividing this last sum by 576,731, it will be found that 
the average cost per boat mile would have been $23.22 if the 
trip had been made in 19i8 instead of 1919. 

As the distance by the canal from Albany to Buffalo is 
363 miles, the total cost of the trip to the taxpayers woul! 
have been $23.22 x 363, or $8,428.66. 

It seems to the writer that this trip, which Mr. Walsh 
gives as evidence of “the ability of canal transportation 
companies to earn a handsome profit” and “of the abnorm- 
ally low cost of transportation” was possible only because 
of the large part of the cost paid by the taxpayers. 

The writer would like to have some advocate of the canal 
transportation explain how, taking into consideration the 
figures given above, the Barge Canal and branches cai 
prove to be an economic success. 

Pittsburgh, Pa. 


W.G. WILKINS. 
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HINTS FOR THE CONTRACTOR 


Stocking Stone With Conveyor Loader 


By HENRY H. WILSON 


nt Managing Vartner, Winston & Co., Muncy, Va 


THE construction of state highways at Muncy 
d Picture Rocks, Pa., it was necessary, on account 
e uncertainty of future shipments, to stock crushed 
in advance of the laying of concrete pavement. 
this purpose a conveyor loader, supported on a 
bing of railroad ties was used, as shown in the 


riIrFTY TONS STONE PER HOUR 
SHOWN 


HANDLED BY METHOD 


accompanying illustration. About thirty cars were 
stocked at each of the above-mentioned places, the stone 
heing handled direct from elevator to stockpile at a very 
reasonable cost. With an elevator, it was possible to 
tock as high as 50 tons per hour by this method. Py 
moving the discharge end of the loader radially it would 
have been possible to stock a much larger amount than 
was actually handled. 


Questions Which the Drilling Boss 
Should Ask Regularly 


FFICIENT superintendence of rock drilling opera- 
4tions requires constant and systematic interrogation 
hy the superintendent or foreman who is directing the 
work. Based on mining experience, a list of questions 
is given by Edwin H. Higgings in the Engineering and 
Mining Journal of June 26, 1920, as follows: 

(1) Are the drills of suitable type for the ground? 
(2) Is the drill equipment standardized as far as pos- 
sible? (3) Are facilities for drill repair so systematized 
that it is unnecessary for the men to go to surface to 
secure parts or to have repairs made; (4) As a 
preventive of lost time, are the men at the face well 
supplied with gaskets for drill connections, good wedges 
and foot blocks, oil cans or cadgers and a box for the 
storage of tools and extras? (5) Area few extra water 
tubes kept on every working level? (6) As a time 
saver, have the men tried carrying with them an ordinary 
hat pin for dislodging obstructions in the water tube? 
(7) Is the jackscrew nut (of the column bar) supplied 
with grease at intervals? (8) Is l-in. air hose used 
with Turbo, Leyner and DR-6 machines? (j-in. hose is 
too small). (9) Are 34-in. columns used with modern 
vater-hammer,drills? The old 4-in. or 44-in. bars should 


be discarded on account of their weight. (10) Do the 
men realize the importance of properly lubricating 
machine drills? (Grease for the chuck end and castor oil 
or liquid grease for the rear lubricators). (11) Is it 
realized that for 1}-in. round hollow steel the shank 
length should be 3/8 in., and for {- and 1-in. hexagon 
steel the shank length should be 3} in.? The water- 
hammer drill of today has a short piston travel. Hence, 
when lugs or collars become badly worn they allow the 
steel to enter the machine too far, thereby “short-strok- 
ing” the hammer. Likewise, when the end of the shank 
becomes worn shorter through constant use it does not 
enter the machine the proper distance and the hammer 
cannot deliver its full blow. In both efficiency 
is greatly impaired. Hammers and anvil blocks will 
soon be destroved if the bearing surface of the shank 
end of the drill is allowed to become badly battered or 
chipped. (12) Are the side rods on the machines kept 
uniformly tight? (3) Is improvement possible in the 
number, pointing or depth of drill holes? (14) Is suffi- 
cient air pressure maintained at the drill? (15) Is there 
undue breakage of drill steel? (16) Is the proper type 
of bit being used for ground drills? (17) Are the 
sharpening and tempering satisfactorily done? (18) Is 
there a man especially qualified to repair drills? 


cases 


Home-Made Device Removes Reel Kinks 
From Wire Rope 

EEL kinks are being successfully removed by the 
R simple device illustrated, in preparing wire rope 
for concrete block revetment at vulnerable places on 
the improved Miami River channel at Dayton, Ohio. 
This rope, cut to lengths of 20 ft. or more, has to be 
threaded through holes in precast concrete blocks and 
it is important that it shall lie straight to facilitate 
the threading operation. As indicated by the illustra- 
tion the reel of rope is suspended on an axle on a timber 
frame so as to unwind from the bottom. In front of 
the reel three pulleys attached to an axled plank, as 


y : ., 


a 
————= 


WIRE ROPE STRAIGHTENED RY THREE PULLEYS 


STAGGERED 
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shown, constitute the straightening device. The entire 
arrangement, fashioned of material on the job by Price 
Bros., Dayton, Ohio., contractors, cost very little and 
has served its purpose excellently. The Dayton channel 
improvements are a part of the flood protection works 
of the Miami Conservancy District. 








Paver Places a Batch of Minute-Mix 
Every 75 Seconds 

YNCHRONIZED mixer operation was an important 
\J factor in securing an unusually high rate of speed 
in building concrete road near Oliver, Ill. The complete 
cycle of mixer operations, charging, mixing 1 min., and 
discharging, averaged between 1 min. 10 sec, and 1 min. 
A length of 744 ft. of 16-ft. road, 8 in. thick 
was constructed according to the specifications of the 
Ilinois Division of Highways in 94 consecutive hours. 
A four-bag batch with a j-cu.yd. Smith paver 
It is to be noted that the output given is the 
high rate for a day and not an average speed. 

The action of the mixer was so synchronized that the 
time the skip 


12 sec, 


was 
employed, 


exceeded 


raising time by 


discharging 





BATCH-BOX SWING TIMED EXACTLY 


OF SKIP 


WITH LOWERING 


about one second. This means that the operator began 
to raise the skip at the same time he pulled the discharge 
lever and the drum was completely emptied by the time 
the skip was fully raised. It was this fact, principally 
with the perfect co-ordination of the supply crew, that 
made possible the record. 

Another fact that contributed materially toward the 
record was the ease with which the batch boxes were 
handled. The derrick operated on the same cable as the 
skip and as the loaded skip was raised the derrick 
lowered and was hooked onto a loaded batch-box, While 
the skip was being lowered the batch-box full of ma- 
terial was being raised and swung into position, so that 
by the time the skip reached the ground this batch was 
ready to be dumped into it. This allowed ample time, 
while the material in the drum was being mixed, to spot 
the batch-box cars in position for the next batch. 

The mixer was supplied by two gasoline locomotives 
each pulling ten cars, or twenty batches, with a run of 
slightly over a mile. At no time during the day was 
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there any delay in waiting for the train to pull into , is 
tion. During the 9} hours that the mixer ran, 22 | ES 
loads, carrying 440 batches, were used. The e; Fs 

i 


crew was 35 men, including the men at the materia] | 


the cement house, on the industrial railroad, on BS 
grading and sub-grade, at the mixer, and on the tam, BS 
The contractor was Allen J. Parrish, Paris, Il. ee 


Slip-Pipe Suction Reduces Liability 
of Choking 
ENDENCY to choke at the suction, in pumpi 
from a sump to construct the hydraulic-fill dam 
Jockington for the Miami valley flood protection wo, 





Hose for Water 
Seal 






Grease 


Water Level 


SUCTION PIPE ARRANGEMENT FOR DREDGE PUMP 


was greatly decreased by a slip-pipe arrangement 
devised on the job and illustrated by the accompanying 
diagram. At this dam material from the borrow pit is 
sluiced to the sump and occasionally there is a rush of 
solids into the sump which, for a few minutes, is beyond 
the capacity of the pump to handle and the sump i: 
filled. In such instances the 12-in. suction pipe is 
liable to choke and become plugged. This means a 
shut down and much disagreeable work to clean out 
the plug. With the slip-pipe arrangement improvised, 
when the sump begins to fill the operator, by means of 
the hoist blocks, pulls the 15-in. pipe up out of the 
accumulation of solids and keeps it clear until the 
delivery from the sluice slacks down. Then the slip- 
pipe is eased back until the sump is cleared and solid 
material is being delivered in normal volume by the 
sluices. It is found that since the slip-pipe has been 
used delays due to plugged suction pipes have been 
materially reduced. The Lockington dam is a unit in 
the flood protection works being constructed by the 
Miami Conservancy District. 

Arthur E. Morgan is chief engineer, Chas, H. Paul, 
assistant chief engineer and C. H. Locher, construction 
manager respectively, of the Miami Conservancy Dis- 
trict. Barton M. Jones is the division engineer at 
Lockington Dam. 





City Planning Commission at Los Angeles 


A City Planning Commission of 51 men and women 
has been created by the City Council of Los Angeles. 
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Discuss St. Lawrence 
Waterway Project 
( ry Loses in Contest with Consid- 


eration of Economic Facts on 
$750,000,000 Improvement 


ported for Kunygineering News 
Record by Dr. F. H. Newell) 
encouraging sign of the times is 
i waterways congress has been 
ind governmental appropriation 
i for a project on its engineering 
ij economic merits. This is in strong 
trast with the so-called “pork bar 
from the where 
ihe appropriations were to be expended 
jer old-time River and Harbor Acts 
Phe president of the Great Lakes 
Lawrence Tidewater Association, 
Gardner, is an engineer; the pro 


claims localities 


Hi. ¢ 
ran. for the meeting in Detroit in co 
operation with the Board of Commerce, 
held July 21-24, was arranged largely 
and participated in by 
economists, not, of course, to the ex 
jusion of the politicians, but to a de 
yree sufficient to afford real informa 
tion concerning the merits of the 


nh engineers 


cheme, 

I'he object of the 
largely educational, to attract public 
attention and to diffuse information 
concerning the importance and practic 
ability of providing a waterway or 
channel in the St. Lawrence River such 
permit ocean-going vessels to 
come up into the Great Lakes. 

rhis enterprise has been commented 
upon favorably by Charles Whiting 
Baker, in his series of articles in 
Kngineering News-Record, January 1 
to 20, 1920. The papers and discussions 
at Detroit amplified many of the points 
concisely stated by Mr. Baker and 
brought out clearly the fact that while 
this great international enterprise is 
one Which should be undertaken jointly 
by Canada and the United States, yet 
t has sufficient merit to justify the 
assertion that private capital can be 
found adequate to build the hydro 
electric works and at the same time 
provide for navigation needs. 

The belief is strong, however, that 
{his great undertaking, involving both 
navigation and power development and 
which, as described by Gardner S. Will- 
ims, may cost upward of $750,000,000, 
hould not be left wholly to private 
enterprise, but should be initiated and 


meeting Was 


a to 


‘naneed in larger part the two 
overnments concerned, 
Definite engineering data on the 


lternative projects and costs were not 
vailable at the time of the meeting, 
ecause of the fact that the Inter- 
itional Joint Commission, having the 
(Continued on p, 237) 








New York, July 29, 1920 


Railway Engineers Not Included 
in Labor Board’s Award 


Assistant engineers and draftsmen in 
railway service were not granted an 
compensation under the 
Railway Labor Board’s award of July 
20. A bulletin of the American Asso 
tion of Engineers quotes this statement 
from the Board: “Civil engineers as 
such had no submission presented for 


increase In 


them and hence no question as to them 
been decided.” Several railway 
sections of the A. A. E. have initiated 
negotiations with the railway manage 
ments for salary adjustments and 
if these fail to produce satisfactory 
results the association will appeal to 
the Labor Board for a hearing. 


has 


New Financial Basis for Chapters 
of A. A. E. 


An order promulgated as of Aug. | 
by the board of directors of the Ameri 
can Association of Engineers and effec 
tive Sept. 1, provides for a new per 
centage of income allotted to the chap 
ters of the association. Chapters with 
600 or members will receive 60 
per cent of the entrance fees and dues 
received from members of the associa 
tion residing in their respective terri 
tories. Such chapters will constitute 
one of four classes into which chapters 
are to be divided on the basis of mem 
hership and assumption of duties. This 
class of chapters will handle employ 
ment service, qualification committee 
work, and other local activities. They 
will maintain offices and paid staffs. 

Chapters comprising the other three 
groups will receive a percentage of in 
come carrying from 50 per cent to 35 
per cent, depending upon the size and 
duties assumed. Chapters with from 
350 to 600 members will get 50 per cent 
and will maintain offices with paid sec- 
retaries or managers. Chapters with 
from 100 to 350 members will get 40 
per cent of income and will have paid 
stenographic help. Chapters with less 
than 100 members will receive 35 per 
cent of the income and will function on 
volunteer help only. 

This order will be effective unless 
protested by chapters of the association 
comprising 1,500 or more members. The 
same order carries with it an increase 
of dues for all members except student 
members to $15 per annum, an advance 
of $5 over present dues, effective Jan. 
1, 1921. It is expected that at least 
20 chapters of the association under 
these provisions will be able to engage 
full time paid secretaries. In addition 
to the five district secretaries, the asso- 
ciation already has paid employees in 
several chapters. 
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Constitutional Amendments 
at Am. Soc. C. E. 
Convention 
Five Proposals on Dues, Local Sections 


and Number of Directors To Come 
Up for Discussion 


At the Portland, Ore., convention of 
the American Society of Civil Engi 
neers, Aug. 10 to 12, five recently pro 
posed constitutional amendments are to 
be discussed. They deal with matters 
that been very active in society 
circles, including local sections and the 
allocation of all members to such sec 
tions; the election of directors by the 
members resident in the respective dis 
tricts, and the relation of the secretary 
to the Board of Direction. Increase of 
membership dues is also proposed, Two 
minor proposed in 


have 


improvements 
separate amendments 

One of the amendments is presented 
by the Questionnaire Committee and 
purports to crystallize into law th 
opinions on internal affairs expressed 
by the membership of the society in 
the questionnaire held in March and 
April of the current year. R. H 
Humphrey, member of the Development 
Committee and later chairman of the 
Joint Conference Committee, is among 
the signers of another amendment, 
closely similar to the Questionnaire 
Committee amendment but differing in 
some vital details. 

According to the requirements of the 
constitution, the amendments must be 
submitted to letter ballot of the mem 
bership as amended by the convention 
or (if not amended) in their original 
form. However, in case the conven 
tion refers an amendment to a special 
committee, action is deferred until the 
annual meeting in January, at which 
the committee must submit its report. 
The five amendments, arranged in the 
order as printed by the society (this 
being according to date of receipt at 
the secretary’s office), are summarized 
in the following: 

A—Percival Clow, C. EF. Haywood, 
W.S. St. John, W. J. Heiser and A. W. 
A. Eden propose increasing the annual 
dues for all members to the amount 
now paid by resident members (corpo 
rate members $25, associates $15, jun 
iors $15), and striking out the present 
provision for additional dues to be paid 
by resident members. Life membership 
dues are revised. 

B—The Committee of the Board of 
Direction appointed Jan. 22, 1920 (A. N. 
Talbot, Leonard Metcalf, R. A. Cum- 
mings, M. S. Ketchum, John C. Hoyt, 
C, C. Elwell, Harry Hawgood) to pre- 
pare a questionnaire to the membership 
on the Development Committtee’s re- 
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port and to formulate suitable amend- 
ments from the results of the question- 
naire, now proposes a change in the 
annual dues, a change in the statement 
of the society’s objects, establishment 
of compulsory local sections, and nom- 
ination of directors by districts. The 
committee states that according to legal 
advice election of directors by districts 
would not be lawful, as the New York 
corporation law contemplates that di- 
rectors shall be elected by the votes of 
all members. 


tor selected by the ballots of the several 
districts. Voting on this committee is 
to be in proportion to membership. 
C—A modification in the method of 
electing honorary members is proposed 
by a committeee appointed by the Board 
of Direction a year ago to nominate 
honorary members, this committee con- 
sisting of A. N. Talbot, Leonard Met- 
calf, R. A. Cummings, Arthur P. 
Davis, George H. Pegram, Fayette S. 
Curtis, H. 8S. Crocker, and C. D. Marx. 
The present constitution requires unan- 


ST 


What Five Am. Soc. C. E. Amendments Would Accomplish 


A. Durs—Abolish the distinction between 
resident’ members and others by raising 
the dues for the latter, all dues becoming 
for corporate members $25, for associates 
$15, for juniors $15—-[Clow, Haywood, St 
John, Heiser, Eden]. 


B. Ons ects (a) Add to objects 
of the society as a 

Dues secondary object, co- 
LOCAL SECTIONS operation in import- 
ant public move- 

NoMINATIONS ments. (b) Increase 


the dues of non-resident corporate members 
to $20, non-resident associates to $15 (ce) 
Provide for establishment of local sections 
to comprise the entire membership (mem- 
ber’'s choice, otherwise assignment) (d) 
lrovide for nomination of directors (18, as 
at present) by the local sections of the 
several districts; nomination of other of- 
ficers by representatives of the districts as 
chosen by the local sections.—-[Talbot, Met- 
calf, Cummings, Ketchum, Hoyt, Elwell; 
the Questionnaire Committee named by the 
Board of Direction last January and in- 
structed to propose amendments corre- 
sponding to the result of the questionnaire. ] 


(, Honorary MEMBERS—Change require- 
ment for election of honorary members 
from unanimous vote of board to vote of 
two less than whole board. Eliminate pro- 
vision for change in composition of board 
when voting on honorary members {Tal- 
bot, Metcalf, Cummings, Davis, Pegram, 
Curtis, Crocker, Marx, a committee ap- 


pointed by the Board of Direction in June, 
1919, to nominate cand'dates for honorary 
membership. ] 


D>. Evigintuiry ro Orrice—Make mem- 
bers of the nominating committee ineligible 
to any other office during their service. 
{lLucas, Holland, Gilman, Rumery, Reeves.] 


(a) Provide fo 


3. LocaL SECTIONS establishment of 


Boarp of DIRECTION local sections to 
SECRETAR) comprise the en- 
tire member- 


RESIDENT OFFICERS ship (member's 


NOMINATIONS choice, other- 
ANNUAL CONFERENCE W/8€ assign- 
ment). (b, ©) 


Reduce membership of Board of Direction 
from 30 to 238, by reducing directors from 
18 to 14, past presidents from 5 to 38, and 
removing secretary from Board. Allot two 
directors to District 1, and one to each of 
other twelve districts. (d) Eliminate re- 
quirement that one vice-president and = six 
directors must be “resident’ members. (e) 
Provide for nomination of directors by the 
local sections of the several districts ; nomi- 
nation of other officers by representatives 
of the districts as chosen by the local sec- 
tions. (f) Create an annual conference of 
the representatives of the local sections, 
which, besides making the nominations for 
officers, is to consider the welfare of the 
society and its members and report thereon 
to the Board of Direction.—[Franklin, 
Easby, Quimby, Humphrey, Frommer. ] 





The statement of the object of the 
society as contained in the present con- 
stitution is amplified by adding a sec- 
ondary object “to co-operate in impor- 
tant economic, industrial, and _ civic 
movements in which the members of 
the society are particularly well quali- 
fied to advise the public.” Membership 
dues are to be increased to $20 for cor- 
porate members, $15 for associates, and 
$10 for juniors, and $5 additional for 
resident corporate and junior members. 

One or more local sections are to be 
established in each of the thirteen dis- 
tricts to “stimulate active interest of 
their members by giving reasonable 
representation upon the active commit- 
tees, by encouragement of discussion of 
the general problems of the society, by 
arranging excursions to works of engi- 
neering interest, and by promoting 
social intercourse.” Every member 
must join a section or he will be as- 
signed to one. Each local section 
chooses a representative for nomination 
of officers, and the representatives 
within a given district nominate one or 
more candidates for director to repre- 
sent that district, which are then bal- 
loted on by the members in the district. 
Subsequently all the local section rep- 
resentatives meet as a nominating 
committee and nominate officers for the 
society for the coming year, including 
on the ticket the candidates for direc- 


imous vote of the Board to elect hon- 
orary members, but under the amend- 
ment a vote of two less than the full 
Board will elect. 

D—Members of the nominating com- 
mittee are to be ineligible for other 
office during their term of service, 
under an amendment proposed by G. L. 
Lucas, C. M. Holland, Charles Gilman, 
R. R. Rumery, and W. F. Reeves. 

E—Local sections and nomination of 
directors are dealt with in a way 
slightly different from that adopted by 
the Questionnaire Committee (Amend- 
ment B, above), in amendments pro- 
posed by B, Franklin, William Easby, 
Jr., H. H. Quimby, R. L. Humphrey, 
and Charles Frommer. These also pro- 
pose to establish an annual conference 
of representatives of local sections, “to 
consider the welfare of the society and 
its members and to report thereon to 
the Board of Direction.” No change in 
dues is proposed. The representation 
of District 1 on the Board of Direction 
would be cut down to two, reducing the 
number of directors to fourteen, and 
the number of past presidents on the 
Board would be reduced from five to 
three. At the same time the secretary 
would be removed from the Board, and 
the Board of Direction thus left with 
a membership of 23 (at present thirty). 

Under these amendments member- 
ship in local sections is obligatory. 
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Representatives of the local sectio) 
each district meet as a district | 

to nominate candidates for dire: 

selection from among these candi 

being by letter ballot of the men 

within the district. Subsequent], 
representatives meet in annual co: 
ence of representatives of local 

tions, to nominate officers for 

society and to consider the welfar: 
the society as already noted. 





Chicago Bascule in the “Movies 

An opening ceremony for the ( 
cago River bascule bridge of the 
Charles Air Line R.R. (see Engine: 
ing News-Record of Dec. 25, 1919, 
1056) was staged June 23 for the he: 
fit of a moving picture concern, a nu) 
ber of engineers being present. 
woman fireman from the engine of t! 
special train of the Illinois Central R.} 
drove a so-called “last spike,” the di- 
rector of the scene apparently assum- 
ing track work to be part of a fireman’ 
duties. Then the engine proceede| 
across the bridge, with a woman sittin; 
on the bumper beam to cut a ribbo: 
barrier with a pair of nice large offic: 
shears. It may be explained that th: 
bridge has been in service for son 
time. 





Advise Street Cleaning and 
Refuse Collection by 
Philadelphia 
A change from contract to municipa! 
street cleaning and the collection of 
garbage, ashes and rubbish at Philade! 
phia is recommended by a committee of 
three appointed by Mayor Moore on 
authorization by the City Council. The 
committee consisted of E. B. Morden, 
chief of the Bureau of Street Cleaning; 
James W. Follin, engineer, Philadelphia 
Bureau of Municipal Research, and J 
H. Neeson, principal assistant engi 
neer, Bureau of Highways. Mr. Nee 
son recommends postponement of th« 
change to city collection of ashes and 
rubbish until Jan. 1, 1922, but the 
others advise that it take effect Jan 
1, 1921. The recommendation for city 
collection of garbage is conditioned on 
obtaining bids for disposal separate 
from collection. The committee advises 
that bids be invited on or_ before 
Aug. 1 for garbage disposal on alter- 
nate plans for one- and five-year con- 
tracts; also that the Bureau of Street 
Cleaning be expanded to “include an 
adequate engineering personnel to 
study continuously and to plan im- 
provements in methods of doing work, 
and such other personnel as is requisite 
to carry on intensive continuous educa- 
tional and law-enforcement campaign.” 
Garbage disposal by feeding to hogs is 

favorably mentioned in the repcrt. 

Since the report was submitted, Col 
Morden has resigned as chief of the 
Bureau of Street Cleaning and Mr. 
Neeson has been made acting chief. It 
is reported that Mayor Moore has ad- 
vised that bids for street cleaning for 
the calendar year 1921 be secured 
before Oct. 1. 
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\iunicipal Improvements Meeting 
: St. Louis Has Local Support 


val engineers, contractors and 

ers interested in making a success 
he convention of the American So- 

y for Municipal Improvements at St. 

us, Mo., Oct. 11 to 15, have organ- 
six committees for the purpose, 

) a plentiful representation of the 
nicipal engineering and other city 
jartments, including W. W. Horner, 
e-president of the society and chief 

f the St. Louis Division of Sewers and 
‘aving. Henry W. Kiel, mayor of St. 
juis, has sent out a general call to 
iyors and municipal officials all over 
e country to attend this meeting, and 
is expected that special conferences 
ill be arranged between mayors of 
arious classes of cities. E. R. Kinsey, 
yresident of the Board of Public Serv- 
ce, has sent a similar invitation to over 
three thousand engineers in various 
parts of the country. 


St. Lawrence Waterway 
(Continued from p, 235) 


investigation in charge, had not yet 
received the reports from its engineer- 
ing staff. There was no doubt ex- 
pressed, however, by the well informed 
economists and engineers but that the 
results would justify any probable cost, 
also that the waterway thus made 
available would contribute for all time 
to the prosperity of the cities along 
these great inland seas. With a deep 
channel and with dams and locks over- 
coming the difficulties in the St. Law- 
rence River, increasing the navigable 
depth from 14 to 26 ft., the inland cities 
would receive facilities for oceanic 
shipping equal to those of the cities on 
the Baltic or Black Seas. 

Especial emphasis was placed on the 
need of immediate action because of the 
increasingly difficult conditions result- 
ing from congestion at the available 
sea ports, especially at New York. The 
opposition of this latter city and of 
the State to the St. Lawrence project 
has been just strong enough to arouse 
thoroughly the entire Great Lakes 
region, and to make it apparent that 
New York will not be able to obtain 
any favors nationally for its projects 
unless its representatives assume a 
broader and more unselfish attitude 
toward the development of the re- 
sources of the nation. 

The choking of commerce at Buffalo 
and New York for the benefit of these 
cities, already dwelt upon by Mr. 
Baker in his article, was emphasized 
in many ways. At the same time the 
fact was brought out by Dr. Roy S. 
MacElwee, director of the United States 
Bureau of Foreign and Domestic Com- 
merce, that, from the standpoint of 
sound economics, a large proportion of 
the ocean-going vessels at present in 
use or probably to be used in the future, 
could pass up into the Great Lakes and 
could discharge and obtain loads far 
more economically than at the con- 
gested port of New York. 


Detroit Bridge Prospects Bright 

At a meeting of twenty-five Detroit 
and Windsor capitalists held July 15 
steps were taken to speed up the prog- 
ress of the enterprise for a_ bridge 
across the Detroit River to connect the 
two cities. Studies for such a crossing 
have been carried on by Charles Evan 
Fowler, constructing engineer, for the 
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yearly totals exceeding ten million pas- 
sengers, 500,000 autos, 70,000 auto 
trucks, and 15,000 teams. With the 
bridge in service the estimated in- 
creases in five years are 100 per cent, 
600, 600 and 600 per ceat for these four 
classes of traffic. Over one and a half 
million freight cars cross the river, and 


it is believed certain that over a million 
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RRIDGE; SUSPENSION TYPE FOUND PREFERABLE FOR 
ECONOMY AND SPEED OF CONSTRUCTION 


past eight months, funds for the inves 
tigation being supplied by the interests 
represented at the latest meeting. On 
presentation of his report the meeting 
decided to go ahead with the remaining 
preliminaries looking toward immediate 
construction, and committees were 
named to direct the work. 

It has been found that the best loca- 
tion for the bridge is just above 24th 
St., Detroit, where a span of 1,770 ft. 
is practicable. A highway bridge here 
would cost nearly twelve millions, 
while the addition of accommodations 
for railway trains (four railway tracks, 
two street-car tracks, two 28-ft. road- 
ways, two 7-ft. sidewalks) would make 
the cost $28,000,000. 

An understanding has been reached 
with the Great Lakes Carriers Associa- 
tion that for a clear span between har- 
bor lines the vertical clearance should 
be 110 ft. at the center and 100 ft at the 
sides; this will provide for all wireless 
masts for lake or ocean craft. At the 
pier locations, rock is found at 90 to 
100 ft., and pneumatic foundations are 
to be used. 

Traffic studies showed minimum 





PROPOSED DOUBLE-DECK ARRANGE- 
MENT OF DETROIT BRIDGE SHOWN 
IN CROSS-SECTION 


could with economy use the bridge. 
Approximate estimates for the cost of 
tunnels of capacity equal to that of the 
bridge give figures of more than $60,- 
000,000 for the 24th St. site and $80,- 
000,000 for a site at Woodward Ave. 

Several of the preliminary study 
designs are shown herewith. The cable 
suspension bridge shown by the upper 
elevation is considered cheapest and 
safest in erection. 





Shipment of Water Purification 
Chemicals Delayed 


Owing to delays in the shipment of 
chlorine, alum, and other materials 
used in water treatment, health officials 
of New York, Pennsylvania, and four 
other states recently applied to the 
U. S. Public Health Service for its aid. 
Notwithstanding a request by the Sec- 
retary of the Treasury to the Interstate 
Commerce Commission, and represen- 
tations of the Surgeon General, the 
commission, according to Public Health 
Reports of June 25, deemed “it inad- 
visable to give general priority to these 
essentials in public health work, but is 
willing to act upon requests, giving full 
particulars, in cases of individual ship- 
ments, [and] to use its best efforts to 
expedite the movement of such ship- 
ments.” The Public Health Service 
therefore suggests that all requests for 
the expedition of water purification 
chemicals be sent direct to the Inter- 
state Commerce Commission, giving 
full particulars for each individual 
shipment “including the name of the 
railroad and the shipping and destina- 
tion points.” 
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Schenectady Bridge Foundation 
and Pier Contract Let 

On July 21 the State canal board of 
New York awarded the contract for 
foundations and piers of the new Mo 
hawk River bridge to connect Schenec 
tudy and Scotia, to the American Pipe 
& Construction Co., Philadelphia, The 
total of the bid price is $961,963, which 
is about 50 per cent above the original 
estimate for this part of the work, 
made in 1918. The available appropria 
tion for the bridge is $1,700,000 At 
present the approaches are being built 
by Dubois, Bennett & Son, of Schenec 
tudy, the total of this contract’ being 
about $230,000, Contracts 3 and 4, for 
arches and paving, respectively, are 
still to be let 

In order to protect itself ayainst 
claims arising from the fact that the 
total present appropriation might be 
insufficient to build the bridge complete, 
the canal board has stipulated in’ the 
contract that its members shall not be 
lable to the contractor for any pay 
ments 

The bridge i to be known as the 
Western Gateway Bridge, It will be 
1,486 ft. long over approaches, and its 
main part will consist of 23 concrete 
arch spans of 106 to 120 ft. clear width, 
and a 212-ft. arch span over the Barge 
Canal channel. A’ description of the 
bridge with perspective view was 
printed in this journal June 26, 1919, 

May Use Airplanes to Map 

Texas-Oklahoma Boundary 


The vagaries of the Red River in its 
flow eastward from the panhandle of 
Texas are affected, the suit now pend 
dred miles to Texarkana has resulted 
in a dispute between ‘Texas and Okla 
homa as to the boundary of these 
states Although twelve counties of 
Texas are affected, the suit now pend- 
ing before the United States Supreme 
Court, which will be heard at the De 
cember term, affects particularly only 
twelve square miles. This portion of 
land is of special significance because 
over $200,000,000 worth of oil rights 
are involved 

Extensive engineering and mapping 
work, contemplated in preparation for 
the suit, is now being arranged for by 
Arthur A. Stiles, Texas state reclama 
tion engineer, who has been discussing 
the matter with the U. S. Geological 
Survey, the General Land Office and 
the Air Service of the Army. It is 
expected that some of the mapping 
work will be done by airplane through 
the co-operation of the Air Service. 

The expenses of this survey work 
will be shared probably on an equal 
basis by the State of Texas and the 
Federal Government. Ample appro 
priations for the state work were pro 
vided in the recent act of the legis 
lature which placed the technical por- 
tions of this problem in the hands of 
the state reclamation engineer, who 
was thereby designated to assist the 
attorney general of Texas in prose 
cuting the case. 
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Emblem Chosen for Society 
of Military Engineers 


The Society of American Military 
Engineers has adopted the emblem il 
lustrated herewith, The shield is 
symbolic of its policy of national de 
tense. In the center of the shield 
stands the figure of the Spirit of Vic 
tory adopted for the World War Medal. 
Its feet rest on the cogged wheel, sym 
bol of mechanical engineering, which 





EMELIEM ADOPTED BY SOociery OF 
AMERICAN MILITARY ENGINEERS 


has its application in war in such a 
myriad of forms. Electrical engineer 
ing is represented by the thunderbolt of 
Jove held in the eagle’s talons, Under 
lying all is a bastioned fort-——the strong 
point of military defense —representing 
the constructive skill of the civil en 
gineer applied to military purposes, The 
entire badge is surrounded by a laurel 
wreath indicative of past success and 
future aspirations, Although — these 
three branches of engineering are the 
fundamentals of military engineering, 
they by no means cover the entire field 
oY military science, and membership in 
the society is open to all engineers of 
suitable military qualifications, Ar 
rangements are being made for the dis 
tribution of the emblem among mem 
bers to be worn as a pin, lapel button 
or charm, 

C. A. Houston, of the Bureau of En 
graving and Printing, United States 
Treasury Department, is responsible 
for the artistic form of the emblem. 





Miss King To Represent A. A. E. 
at Scientific Congress 

At the Pan-Pacifie Scientific Congress 
to be held in Honolulu, Hawaii, Aug. 
2.20, the Chicago Chapter of the Amer 
ican Association of Engineers will be 
represented by Miss Florence King, a 
consulting engineer and patent attorney 
of Chicago, who is the only certified 
woman member of the association. 
Miss King is sailing at once for Hono 
lulu and will attend all of the sessions 
of the congress. 

During an experience of 25 years, 
Miss King has been engaged as con- 
sulting engineer in machine design and 
construction, as attorney and as solici- 
tor of patents. 





Power Commission Cannot 
Own Organization 

The new Federal Power Comm 
must depend on the War, Apgricy 
and Interior Departments to do 
work that the commission pro) 
according to the following ruling of 
Comptroller of the Treasury 

“T think it is reasonably clea: 
the provisions of the Act nepativ: 
suggestion of any intent to vest in 
Commission authority to build up 
organization of employees, cithe: 
original appointment or by tran 
from other branches of the governn 
service 

“The responsibility for the wor! 
this Commission is placed by law up 
the Secretary of War, the Secretary 
the Interior, and the Secretary of Av: 
culture, and each of these secretar 
is authorized to use the personnel a) 
other facilities of his department 
accomplish such work, If the personn: 
of the three departments concerned 
not adequate to perform properly th: 
reyular work of said departments arn 
also the work of the Commission, it 
for the three secretaries, who are also 
the members of the Commission, to 
determine what work shall be accom 
plished and what shall be left unper 
formed, 

“When Congress provides a lump 
sum appropriation for the expenses of 
a commission or board it usually stipu 
lates that the appropriation is availabh 
for the employment of personal sery 
ices, if the employment of such service 
is contemplated, and specific authoriza 
tion is required by law if personal 
services are to be employed by the com 
mission at the seat of government 
The comparatively small appropriation 
made for the expenses made necessary 
by this Act, contains no such provision, 
although it expressly mentions othe: 
items such as rent and transportation 
and subsistence, This is another indi 
caution that the appropriation for the 
expenses of the Commission was not 
intended to be available for the pay 
ment of any salaries other than the 
salary of the executive secretary.” 


No Changes in Division Heads of 
Construction Service 

Col. Warren W. Whiteside, who has 
been placed in charge of the construc 
tion service in its new status as a part 
of the Quartermaster Corps, as an 
nounced in these columns last week, is 
a Regular Army officer. A consider 
able portion of his experience, however, 
has brought him into direct contact 
with construction. During the past 
year, he has been serving with the Con 
struction Division under General R. C 
Marshall. He served in France through- 
put the war with the 89th Division. 

Under the new administration the 
subdivisions of the construction service 
will remain the same. Major C. L. 
Corbin is continued as administrative 
officer; Lt.-Col. L. L. Calvert is con 








29, 1920 


i in charge of the building divi 
Lt.-Col. F. B. Wheaton, in charge 
engineer division and Major R. 
ise, the contract division, 
» real estate division of the Quar 
aster Corps has been added to the 
truction service as one of its sub 
ions. The head of that subdivision 
lajor Carl F. von dem Bussche, 
, order to decentralize, as much as 
ible, the work of the construction 
ion, district offices have been 
ned at San Francisco, at San An 
nio, and at Washington, D. C. 


society of Military Engineers 
Selects Officers 

\t a meeting of the temporary board 
of directors of the Society of American 
jilitary Engineers, held in Washing 
on, D. C., June 2, preliminary organiza 
ton was perfected. Due to the lateness 
of the season and to the fact that a 
;eriod of 60 days is required to call a 
meeting of the society, it was decided 
that the organization should continue to 
function until after the first annual 
n.eeting, Which is scheduled for the Fri 
auy preceding the third Wednesday in 
January, 1921. 

The following officers were elected to 
erve until the annual meeting: Presi- 
dent, Maj.-Gen. William M. Black, re 
tired; first vice-president, Col. William 
Parclay Parsons, second vice-president, 
Col. Charles Keller; secretary, Capt. 
D. L. Weart; treasurer, Major William 
O. Tufts. 

The following directors were named: 
Cols. F. V. Abbot, F. A. Molitor, George 
1) Snyder; Lt.-Cols. C. H. Birdseye, A. 
4. Brooks, J. H, Finney, H. S. Graves, 
W. W. Kirby, George B. Pillsbury, 
Glenn Smith, Evarts Tracy, G. A. 
Youngberg; Majors Percy E. Barbour, 
’. S. Bond, J. J. Kingman, Max C., 
Tyler, E, Tufts; Capt. D. McCoach. 

The executive committee comprises 
Maj.-Gen, Black, Cols. Parsons, Keller, 
Molitor; Lt.-Cols. Brooks, Graves, 
Major Tufts and Capt. Weart. 

The committees are as follows: De- 
\elopment, Major Bond, chairman; 
Cols. Molitor, Snyder; Lt.-Col. Finney, 
Major Barbour. Design of Emblem, 
Lt.-Cols. Youngberg and Tracy. Mem- 
bership, Lt.-Col. Youngberg, Majors 
Edwin H. Marks, William J. Shea and 
Capt. Thomas H. Messer. 


American Reconstruction Unit 
Leaves for France 

One of the first officially recognized 
groups of American engineers and land- 
scape architects who will engage in re- 
construction work in the devastated area 
in France sailed from New York July 
8 under the name of the Harvard Re- 
construction Unit. The organization 
consists of twenty members, headed by 
Reginald Coggeshall, Department of 
Government, Harvard University, who 
was appointed by President Lowell to 
take charge of the unit after it was 
organized by Robert Buell and Guy H. 
Lee of the graduate school of landscape 
architecture at Harvard. 
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The membership of the unit is made 
up largely of post-yraduate students 
as follows: Harvard, fourteen; Massa 
chusetts Institute of Technology, two; 
Columbia, one; Yale, one, and Prince 
ton, one. Almost all of the members 
are former A. BE, F. men, Town plan 
ning work in co-operation with the 
Irench authorities covering a period of 
three months has been outlined, the 
American unit serving without compen 
sation, but with expenses while in 
France paid by the French Government 
and the Department of the Meuse to 
which it has been assigned. Its work 
will be carried on in the Argonne dis 
trict. The temporary address of the 
organization is Harvard Reconstruction 
Unit, ¢/o Guaranty Trust Co., 1 Rue 
Des Italiennes, Paris. 


ENGINEERING SOCIETIES 


Calendar 
Annual Meetings 


AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York City; 
Portland, Ore, Aug, 10-12 


AMERICAN PUBLIC HEALTH AS 
SOCTATION, Boston; San Fran 
cisco, Sept. 13-17 


The Engineers’ Club of Seattle, 
Wash., was recently addressed by Col. 
H. P. Warren, of the Alaska Engineer 
ing Commission, in charge of Supply 
Division at Seward, Alaska. His sub- 
ject was “The United States Railroad 
in Alaska,” 


The Oklahoma Association of Mem- 
bers, Am. Soc. C, E. has been organized, 
with headquarters at Oklahoma City, 
and with the following officers: Presi- 
dent, H. B. Hinckley; vice-presidents, 
E, S. Alderman, C. M. Pritchard, FE. M. 
Graham, F. D. Brown, H. F, Layton 
and M. L. Cunningham; secretary, F. H. 
Craddock, 

The Association of Professional En- 
gineers of Alberta held its first general 
meeting at Calgary, July 10, which was 
called for the purpose of completing the 
organization formed in April by act of 
the Legislature of the Province of 
Alberta. The association starts with a 
membership of more than one hundred 
practicing professional engineers. The 
following officers were elected, Presi- 
dent, F, H. Peters, commissioner of 
irrigation, Reclamation Service, De- 
partment of the Interior, Calgary; vice- 
president, L. E. Drummond, consulting 
engineer and manager, Mountain Park 
Coal Co,, Edmonton; registrar and sec- 
retary, R. S. L. Wilson, professor of 
civil and municipal engineering, Uni- 
versity of Alberta, Edmonton, Coun- 
cillors were elected as follows: S. G. 
Porter, superintendent of operation and 
maintenance, Department of Natural 
Resources, Canadian Pacific Railway 
Co., Lethbridge; R. J. Gibb, acting city 
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engineer of Edmonton; R. A. Brown, 
city electrical engineer of Calgary; R 
B. Baxter, engineer and plant super 
intendent, Alberta Government Tele 
phones, Edmonton; W. G. Gray, chief 
engineer of power plant, Medicine Hat; 
Ik. W. Hobson, chief engineer, Steam 
Boilers Branch, Alberta Government 
Department of Public Works, Edmon 
ton; O. FE. S. Whiteside, manager, In 
ternational Coal & Coke Co., Coleman: 
N. ©. Pitcher, professor of mining 
engineering, University of Alberta 


PERSONAL NOTES 


IrRANK Hl. CAVEN has been ap 
pointed director of public works of 
Philadelphia, Pa. 


R. W. BERRY, of the United States 
Geological Survey, has completed the 
mapping of the Seven Devils Canyon 
of the Snake River and transferred his 
party to Ellensburg, Wash., to resume 
the work of mapping the Trinidad 
quadrangle, 

J. V. NEUBERT, since 1909 engi 
neer of track of the New York Cen 
tral R.R. Lines east of Buffalo, ex 
terior zone, has been appointed engi 
neer, maintenance of way, of that 
region, with headquarters at New York 
City, succeeding G. W. Vaughan, 
deceased. 

U. STEPHENS, formerly city en- 
gineer of Waco, Tex., and more re 
cently assistant to the bridge engineer 
of the Texas State Highway Depart 
ment, has been appointed resident 
bridge engineer for Runnels County, 
Tex., and now is in charge of the con- 
struction of a reinforced-concrete and 
steel-span bridge across the Colorado 
River near Ballinger, Tex. 

T. A. RUSSELL, of Toronto, has 
resigned as a member of the commis- 
sion to investigate and report on the 
Ontario hydro-radial system, and is 
succeeded by General C. H. Mitchell, 
dean of the Faculty of Applied 
Science, University of Toronto. 

RALPH CURETON, recently civil 
engineer with the Southern Power Co. 
in North Carolina, is now engaged in 
private engineering business in Green- 
ville, 8S. C. 

WILLIAM F. STROUSE, assist- 
ant chief engineer, has been made chief 
engineer, of the Public Service Commis- 
sion of Maryland. He succeeds the 
late Charles G. Edwards. From 1887 
to 1903 Mr. Strouse was employed on 
the preparation of plans and estimates 
on the Pennsylvania and Baltimore & 
Ohio railroads, and from the close of 
that period until 1909 he was assist- 
ant engineer of the Washington Ter- 
minal Co., in charge of construction 
of the Washington terminal improve- 
ments. From 1909 to 1918 he was as- 
sistant engineer with the Baltimore & 
Ohio Railroad Co. in charge of con- 
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struction work between Philadelphia 
wund Cumberland, and during the war 
Was Supervising enpineer, Quartermas 
ter Department, Fort Howard, Md. 

Pror. S. C. SHIPLEY, who has 
been in charge of the mechanical engi 
neering shops at the University of Min 
nesota, Minneapelis, has resigned to 
take a similar position in Roberts Col 
lege, Constantinople Prof. Shipley 
und his family will sail for Turkey, 
from New York, Auy. 14, His accept 
ance of the European position close 
an association of thirteen years with 
the Colleye of Enyineering of the Uni 
versity of Minnesota 

XAVIER A. KRAMER has resigned 
us state envineer of Mississippi. 

DEAN G. EDWARDS has been 
appo nted by the Transit Construction 
Commission of New York City to 
be director of construction on the 
cefaulted ubway contract of the 
Intercontinental Construction, covering 
about 14 mi. of line in Brooklyn, The 
work will be completed by the city on 
a foree account basis. Mr. Edwards 
had been chief engineer for the con 
tractor on this contract. 

LTr.-Con Fart B. MORDEN has 
resigned as chief of the Bureau of 
Street Cleaning of Philadelphia, after 
tilling that office for three months. 

BrRIG-GEN. FRANK T. HINES, 
chief of the Bureau of Transportation, 
War Department, has been made head 
of the Inland and Coastwise Water- 
ways Service, which has been estab- 
lished, under the new Transportation 
Act, to assist in the development of 
inland water routes and lines. 

Joun HH. NEESON, principal 
assistant to Fred C. Dunlap, chief of 
the Bureau of Highways, Philadelphia, 
has been made acting head of the city’s 
Bureau of Street Cleaning owing to 
the resignation of Lt.-Col. Earl B. 
Morden. 

EF. H. Joyner, formerly with the 
Massachusetts State Highway Commis 
sion and recently in charge of road 
construction as county road commis 
sioner for Los Angeles County, Cal., 
has resigned and will hereafter act as 
consulting engineer for the Willite 
Paving Co. and other corporations in 
Los Angeles. G. W. Jones, of the 
county road commissioner’s office, has 
been temporarily appointed to succeed 
Mr. Joyner. 

R. J. MCLELLAND has resigned 
as city engineer of Kingston, Ont., 
after eighteen years’ service. 

O. M. LELAND, of the J. G. White 
Engineering Corporation, New York 
City, has been appointed dean of the 
College of Engineering and Architec 
ture and the School of Chemistry of 
the University of Minnesota. He suc 
ceeds Prof. Lauder W. Jones, who re 
signed to go to Princeton University. 
Col. Leland was born in Michigan and 
yraduated from the University of 
Michigan in 1900. During the Spanish 
War, in 1898 and 1899, he was chief 
clerk and draftsman to the United 











States Surveyor-General in Florida. 
He was aid and computer in the United 
States Coast and Geodetic Survey in 
the United States, Alaska and Porto 
Rico from 1900 to 1903, at the close 
of which period he became a member 
of the faculty of the College of Civil 
Engineering at Cornell University, a 
position which he held from 1903 to 
1920, having charge of the department 
of topographic and geodetic engineer 
ing. During the present year he has 
acted a8 engineering supervisor with 
the J. G. White Engineering Corpora 
tion. From 1904 until 1911, Col. Leland 
had charge of the demarcation of 
various portions of the boundary be 
tween Alaska and Canada, resulting 
from the arbitration between the 
United States and Great Britain, and 
from 1911 to 1913 served as a mem 
ber of the commission of engineers in 
the arbitration of the boundary dispute 
between the Republics of Panama and 
Costa Rica, having been appointed to 
that position by Chief Justice White 
of the United States Supreme Court. 
During the recent war he was lieuten 
ant-colonel of engineers, serving with 
the 303rd Engineers, 78th Division, in 
the St. Mihiel and Meuse-Argonne 
offensives in France, and later with the 
314th Engineers, 89th Division, with 
the Army of Occupation in Germany 
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R. B. PireéR, city engineer of 
Medicine Hat, Alta., died in that city 
on July 19. 


WINFIELD S. CADWALADER, 
for many years superintendent of 
streets of Trenton, N. J., died July 17 
in that city. 

HERBERT WATSON HAatTron, 
consulting engineer of Wilmington, 
Del., died in that city July 13; he was 
38 years old. He was born in Down 
ingtown, Pa., and received his civil en- 
vineering education from the Interna- 
tional Correspondence Schools — of 
Scranton, Pa. During the early part 
of his professional career he was with 
T. C. Hatton as chainman, rodman, 
transitman and leveler. From 1903 
until he took up private consulting 
practice in 1910, he was in charge of 
the construction of sewers and sewage 
disposal plants at Milford, Del., Hy 
attsville, Md., Bedford Springs, Mt. 
Carmel, Pa., and Charleston, W. Va. 
At Berwick, Pa., he was engineer in 
charge of constructing a dam, reser- 
voirs, roads, bridges, reinforced-con- 
crete conduit, pipe lines and = gate 
houses. As chief assistant engineer on 
design and construction, with T. C. 
Hatton, during 1909 and part of 1910 
he waterproofed the reservoir at 
Owego, N. Y., and was in charge of 
designs for the drainage system for 
Atlantic City, N. J., and of the exten- 
sion of that city’s water system. In 
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the past ten years, as consulting 
neer, he designed and made exte, 
to sewer systems, water-worl 
street pavements in many citie 
also acted as consulting enpine: 
the Equitable Guarantee & Try 
of Wilmington, on the construct 
a dam, bridge and flood gates at 
Lake, Milford, and on the apprais: 
the Georgetown (Del.) Water « 
plant 


R. ©. Tria, formerly with the B 
ger Manufacturing Co., Canton, Oh} 
is now chief engineer of the sales pr 
motion department, National Pre 
Steel Co., Massillon, Ohio. 


JOSEPH S, STULL, JR, former! 
general superintendent of Pusey & 
Jones Co., Gloucester, N. J., has be 
appointed assistant manager of ship 
construction, shipyards and = drydoc! 
of the United States Shipping Board 

THE PARSONS CO, manufau 
turer of trench excavating machinery, 
Newton, Towa, has opened a_ branch 
office in the Lumber Exchange Build 
ing, Chicago, Il. Its Chicago territory 
includes the States of Michigan, Il! 
inois, Indiana and Ohio and the east 
ern section of Missouri. The new office 
is in charge of James McElroy, central 
district sales manaper. 

THE F. C. AUSTIN MACHIN 
ERY Co, INC., Chicago, in addition 
to the Linderman Steel & Machine Co., 
the F. C, Austin Drainage Excavator 
Co, and the Municipal Engineering & 
Contracting Co., has ineluded in the 
consolidation announced in these col 
umns April 15, p. 794, the ‘Toledo 
Bridge & Crane Co. Hereafter the o1 
ganization will be known as the Austin 
Machinery Corporation. 





Pump Testing Plant Completed 
at Anderson, Ind. 


A plant with all facilities for testing 
centrifugal pumps up to 48-in, size and 
also for testing the various types o! 
reciprocating pumps made by the Hill 
Pump Division of the Mid-West Engine 
Co. has recently been completed at An 
derson, Ind. Capacities up to 25,000 
gal. per minute or 36,000,000 gal. in 
24 hr. can be handled, Beneath the 
testing laboratory are three concrete 
tanks with calibrated weirs and a deep 
sump, the latter being used to test deep 
well and sump pumps. Provision is 
also made for checking each test by a 
Venturi meter and manometer. Motors 
of various sizes for different speeds and 
currents are at hand and also steam 
turbines with torsional dynamometers 
Various other accessories are provided 
About 5,000 sq.ft. of floor space is avail 


able in the testing room and there are 


facilities for handling five units simul 
taneously, 
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